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FOREWORD 


This  report  was  prepared  at  Bendix  Field  Engineering  Corporation  -  Facility 
Services  from  data  collected  by  the  Bendix  RF1  team  under  Contract  Number 
602) -2536  and  was  assigned  Bendix  Task  Number  7731U-05. 


adio  ^Fre- 
sections  of 


„  collection 

guency/ interference  data  for  the  transmitter,  receiver  and  antenn. 

Radar  Set  AN/FPS-£,  Ju)  Su 
The  transmitter  section  is  composed  of  the  results  of  five  basic  tests,  the 
receiver  section  is  composed  of  the  results  of  ten  basic  tests  and  the  antenna 
section  is  composed  of  azimuth  patterns  of  the  horizontal  and  vertical  planes 
of  radiation  gathered  at  the  Test  Facility  at  Verona,  New  York.  The  patterns 
include  the  fundamental  and  harmonic  frequencies.  This  report  is  to  be  used 
as  an  input  to  the  DOD  Analysis  Center  Spectrum  Signatures  Library.  The  task 


outlined  in  this  rep ort .  has  owen  performed  and  the  data  submitted  in  accordance 
with  the  requirements  outlined  in  the  Military  Collection  Plan  for  Spectrum 
Signatures  (revised  1  September  196l).^v 
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PART  I 


General  Test  Information 


s> 


« 


1.2 


P 


Scope 

he  data  collected  and  presented  in  this  report  will  comprise  one  of 
the  principal  aids  for  (1)  predicting  the  performance  of  the  Radar 
Set  AN/FPS-8  in  an  electromagnetic  environment  and  (2)  predicting 
the  effect  of  this  equipment  on  the  electromagnetic  environment  of 
other  equipments  or  systems.w*^ 

All  definitions  used  in  this  rep^Ss^re  as  per  Military  Collection 
Plan  for  Spectrum  Signatures,  Revised  1  S§{j4^mber  I96I  and  MIL 
STD-UU9A. 


2.  General  Requirements 

2.1  Measurement  Setup  All  equipment  measured  was  in  the  closest  approx¬ 
imation  of  the  intended  operating  electrical  conditions  and  physical 
configuration. 

2.2  Primary  Power-Supply  Voltages  The  normal  site  commercial  power 
source  was  used  for  the  primary  power  of  the  equipment  under  test. 

2.3  Interference -Free  Measurement  Area  All  measurements  were  performed 
in  areas  under  conditions,  that  would  not  adversely  affect  the  meas- 

-  urement  results. 

2.U  Preparation  of  Equipment  The  equipment  was  determined  to  be  in 

normal  operating  condition  before  its  measurements  were  started. 

2.5  Modulation  The  modulation  used  is  specified  in  the  individual 
measurement  procedures. 

2.6  Physical  distinction  between  Receiver,  Transmitter  and  Antenna 
This  distinction  is  shown  in  Figure  2-5* 

2.7  Equipment  Termination  All  equipment  terminations  are  those  that 
apply  to  the  particular  equipment  under  test. 
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2.8 


2.9 


2.10.1 

2.10.1. 


Measurement  Equipment  All  measured  quantities  in  this  report  were 
obtained  using  (1)  laboratory-type  signal  generators,  (2)  calibrated 
attenuators  and  (3)  calibrated  frequency  counters  or  meters* 

Other  Measurement  Variables  Variation  of  measurement  procedures, 
other  than  specified  in  Military  Collection  Plan  for  Spectrum  Signature, 
Revised  1  September  1961,  are  fully  outlined  in  the  following  sections. 
General  Data 


Test  Equipment  Used 


CALIBRATION 

SERIAL 

MANUFACTURER 

TYPE  NUMBER 

DATE 

NUMBER 

Tektronix 

Oscilloscope 

Type  551 

11/16/61 

00282^ 

Tektronix 

Oscilloscope 

Type  $\x$ 

10469 

Empire  devices 

F1M  NF105 

14958 

Empire  devices 

FIM  NF112 

3/14/62 

14961 

Empire  Devices 

T1 

3/U4/62 

Empire  Devices 

T2 

3/14/62 

14960 

Empire  Devices 

T3 

3/14/62 

14959 

Empire  Devices 

TU 

3/14/62 

14962 

Polarad 

Monitor  Unit 

FIM  Model  B 

3/22/62 

210 

Polarad 

Tuning  Unit  FIM-L 

3/20/62 

163 

Polarad 

Tuning  Unit  FJM-S 

3/16/62 

I69 

Polarad 

Tuning  Unit  FIM-M 

3/20/62 

163 

Polarad 

Tuning  Unit  FIM-X 

3/20/62 

170 

Polarad 

Power  Unit  FIM-P 

3/22/62 

204 

Polarad 

Reflector  Model  CA-R 

202 

Polarad 

Broadband  Antenna 
Model  CA-B 

173 

Polarad 

Microwave  Test 
Antenna  Model  CA— D 

290 

Polarad 

Microwave  Test 
Antenna  Model  UH-1 

104 

Polarad 

Antenna  Horn 

Model  CA-X 

Stoddard 

FIM  NM/30A 

248-32 

Stoddard 

FIM  NM/20B 

3/28/62 

251-29 

FXR 

Frequency  Meter 

NlilUA 

3/29/62 

3/21/62 

199 

FXR 

Frequency  Meter 

NlAQA 

1167 

Polytechnic 

Frequency  Meter 

FR-49  (XW-3)/'U 
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2.10.1.1  Test  Equipment  Used  -(Continued) 


CALIBRATION  SERIAL 


MANUFACTURER 

TYPE  NUMBER 

BATE 

NUMBER 

Entire  Devices 

Coax  Attenuator 

AT-160-3 

3/20/62 

Empire  Devices 

Coax  Attenuator 

AT -160-6 

3/20/62 

Empire  Devices 

Coax  Attenuator 
AT-160-10 

3/20/62 

Empire  Devices 

Coax  Attenuator 
AT-160-20 

3/20/62 

Empire  Devices 

Coax  Attenuator 
AT-16O-U0 

3/20/62 

Polarad 

Signal  Generator 
MSG-1 

3/16/62 

516 

Polarad 

Signal  Generator 
MSG-2A 

3/20/62 

U37 

Polarad 

Signal  Generator 
MSG-3U 

3A6/62 

Hewlett -Packard 

Signal  Generator 

612 -A 

3/13/62 

1U869 

H  ewle 1 1 -Pa  c  kar  d 

Signal  Generator 
6U4A 

3/21/62 

9021; 

Measurement  Corp, 

Signal  Generator 
65-B 

11/15/61 

1050 

Signal  Generator 
TS-1|19/U 

11/1/61 

U58 

Signal  Generator 
TS-I4I9/U 

11/1/61 

92U 

Signal  Generator 
TS-U03A/U 

11/1/61 

170 

Hewlett  -Pac  kard 

Signal  Generator 
608-A 

3/15/6 2 

1063 

Signal  Generator 
TS-1+03A/U 

11/ 1/61 

163 

Signal  Generator 

ts-612/u 

U/l/61 

7116 

Signal  Generator 

Ts-622/u 

11/1/61 

332 

Polarad 

B  P  Filter  Model  F 
6300-11,000  me 

checked  3/62 

111 

Polarad 

B  P  Filter  Model  F 
2050-3630  me 

checked  3/62 

no 

Polarad 

B  P  Filter  Model  F 
3550-6900  me 

checked  3/62 

11U 

Polarad 

B  P  Filter  Model  F 
1180-2120  me 

checked  3/62 

in 

Sandborn 

Recorder  Model  322 

12/27/61 

1U8I43 

Polarad 

Spectrum  Analyzer 
SA-8I4. 

3/28/62 

202-210 

Polarad 

Power  Meter  P-3 

227 
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2.10.1.1 


Test  Equipment  Used  -  (Continued) 


2.10.1.2 

2.10.1.2 


2.10.1.2 


2.10.1.2 


2.10.1.2 


CALIBRATION  SERIAL 


MANUFACTURER 

TYPE  NUMBER 

DATE 

NUMBER 

RCA 

VTVM  WV98A 

11/61 

59h08 

Polytechnic 

Type  £87 -A 

h/6/62 

155 

Hewlett-Packard 

Frequency  Counter 
HP-£2UB 

3/25/62 

Hewlett -Packard 

Transfer  Oscillator 
HP-5U0A 

3/25/62 

Rutherford 

Pulse  Generator 

B7B 

3/22/62 

H*833£ 

Topographical  Location 

.1  General  Figure  2-1  shows  the  topographical  data  of  the  radar  set 
under  test.  The  radar  set  was  located  at  the  Verona,  New  York,  RADC 
Engineering  Test  Facility. 

.2  Specific  Obstruction,  interference  sources,  reference  to  geograph¬ 
ical  markers  and  charts  are  shown  on  Figure  2-1.  All  bearings  to  such 
existing  conditions  above  are  relative  to  true  north. 

.3  Topographical  Environmental  Data  The  temperature  range  during  the 
test  was  $  to  10  degrees  above  zero.  The  flat  terrain  of  loamy  soil 
was  frozen  and  covered  with  two  feet  of  snow. 

.U  Electromagnetic  Environmental  Data  The  tests  were  conducted  during 
the  hours  of  12  o* clock  midnight  and  8  a.  m.  During  these  hours,  the 
general  electromagnetic  environment  was  at  a  minimum  level.  The  other 
electronic  equipment  within  the  test  site  was  not  in  operation.  The 
normal  detectable  levels  of  television  and  radio  stations  were  present 
during  the  testing.  A  low  level  of  L-Band  interference  was  detected 
and  was  originating  at  Watertown,  New  York.  This  interference  did  not 
affect  the  antenna  pattern  measurements  due  to  the  fact  that  the  test 
on  the  FPS-8  was  run  -60db  down  with  the  back  of  the  antenna  towards 


the  point  of  interference  origin 


2.10.1.3 


Measurement  Location 


2. 10. 1.3.1  General  Three  test  sites  shown  in  drawing  of  Figure  2-1  were  used. 

Antenna  patterns  were  taken  at  each  of  these  sites  to  determine  the 

site  that  gave  the  minimum  amount  of  distortion  and  reflections. 

These  patterns  are  shown  in  Figures  2-2,  2-3  and  2— U*  Number  2  test 

site  was  chosen  as  the  site  for  the  antenna  patterns  and  *’Jar  field*1 

transmitter  and  receiver  measurements. 

2.10.1.5  Equipment  Failures  During  the  Measurement  Program 
2.10.1.5*1  Test  Equipment  Failures 

a.  Signal  Generator  TS-I1I9/U-  Pulse  width  control  was  not  operating 
properly.  Signal  Generator  was  recalibrated  and  returned  to 
operation.  No  test  data  affected  b^  unis  failure. 

b.  Signal  Generator  Polarad  MSG-1-  Low  power  output  caused  by  a 
defective  RF  voltage  probe.  The  probe  ^ras  replaced  and  the 
signal  generator  recalibrated.  No  best  data  affected  by  this 
failure. 

c.  Low  sensitivity  on  the  *'LU  Band  tuning  head  of  the  Polarad 

FIM.  Antenna  patterns  had  to  be  repeated  and  the  FIM  calibrated. 

d.  The  Oscilloscope,  Tektronix  type  551*  lost  its  trace.  Trouble 
was  found  to  be  in  the  power  supply*  No  test  data  affected 
by  this  failure. 

e.  The  nMM  Band  tuning  head  of  the  Polarad  FIM  was  found  to  have  a 
defective  klystron  tube.  The  klystron  was  replaced  and  the  UM11 
tuning  head  recalibrated.  No  test  data  affected  by  this  failure. 

f.  The  oscilloscope  camera  trigger  cable  and  the  retaining  ring  broke. 
The  camera  trigger  cable  was  replaced  and  the  retaining  ring  re¬ 
paired.  No  test  data  affected  by  this  failure. 
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2. 10*1. 5.2  Radar  Equipment  Failures 


2.10.2 

2.10.2.1 

2.10.2.2 

2.10.2.3 

2.10.2,1* 

2.10.2.5 


a.  A  defective  crystal  in  the  KF  amplifier  was  located  and  replaced* 

b.  Sensitivity  of  the  MTI  Receiver  was  below  T.O.  specifications. 

The  MTI  Receiver  Group  was  replaced  before  any  measurements  were 
taken. 

c*  Receiver  crystal  mounting  troubles  resulted  in  low  sensitivity. 
The  trouble  was  corrected  and  the  receiver  sensitivity  was 
rechecked  according  to  T.O.  procedures, 
d*  The  modulator  tube  was  found  to  be  defective  and  was  replaced, 

e.  Replaced  reverse  current  diode  in  the  modulator  group. 

f .  No  test  data  was  affected  by  the  above  failures. 

General  System  Information 

Equipment  The  equipment  under  test  was  Radar  Set  AN/FPS-8,  system 
serial  number  3  located  at  RADC  Test  Facility,  Verona,  New  York, 

Bands  The  frequency  of  the  Radar  Set  AN/FPS-8  is  1280  me,  to 
1350  me  and  is  designated  as  L  band  radar. 

Month  and  Year  of  Measurement  The  tests  were  started  in  February 
1962  and  completed  in  May  1962. 

Source  and  Observer  The  testing  observations  and  data  gathering 
tasks  were  performed  by  Bendix  Field  Engineering,  Facilities  Services 
Department,  RFI  Engineering. 

Plane  of  Reference  The  radar  system  directional  coupler  was  used 
as  a  plane  of  reference.  Figure  2-5  is  a  detailed  block  diagram 
showing  the  relationship  of  the  plane  of  reference  to  the  radar  set 
and  all  significant  test  points  and  controls.  The  duplexer  is 
considered  to  be  part  of  both  transmitter  and  receiver. 
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2.10.3 


2.10.3.1 


2.10.3.2 


2.10.3.3 


2.10.3.U 

2.10.3.5 

2.10.3.6 


2. 10.1( 


2. 10.lt.  1 

2.10.U.2 


2.10. U. 3 


2.10.U.U 


Specific  Transmitter  Information 

Function  The  Radar  Set  AN/FPS-8  is  a  long  range,  air  surveillance 
ground  radar  sst,' 

Other  Operational  Characteristics  The  radar  set  uses  a  tunable 
magnetron  for  the  transmitting  tube  which  operates  in  the  L  Band 
frequency  range  (1280  to  1350  me). 

Emission  Type  and  Bandwidth  The  Radar  Set  AN/FPS-8  is  designated 
as  1*000  PO  emission  type. 

Pulse  Repetition  Rate  The  Radar  Set  AN/FPS-8  has  a  fixed  pulse 
repetition  rate  of  360  pulses  per  second. 

Pulse  Width  The  nominal  pulse  width  of  the  AN/FPS-8  is  three  (3) 
microseconds. 

Power  The  nominal  power  output  is  one  (1)  megawatt  peak  and 
average  power  output  is  1080  watts.  The  duty  cycle  is  0,00108, 
Specific  Receiver  Information 

Function  The  Radar  Set  AN/FPS-8  uses  two  receivers,  a  receiver 
(N(RMAL)  for  normal  video  and  a  receiver  for  cancelled  video  (MTI). 
Other  Operational  Characteristics  Both  receivers  operate  on  a 
thirty  (30)  megacycle  input  from  a  common  crystal  mixer,  R,  F, 
Amplifier  (L  Band)  and  Stalo. 

Types  of  Signal  itesigned  to  Receive  Both  the  NORMAL  and  MTI 
receivers  are  designed  to  receive  three  (3)  microsecond  pulse  type 
signals . 

Type  Receiver  The  NORMAL  and  MTI  receivers  of  the  AN/FPS-8  are 
high  gain,  super-heterodyne,  which  receive  radio  frequency  signals 
in  the  1280  to  1350  megacycle  band  with  a  common  front  end. 
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2.10.1*.$ 


2.10.1*. 6 


2. 10.1*. 7 


2. 10.1*.  8 


2.10.5 

2.10.5.1 

2.10.5.2 


2.10.5.3 


2.10.5.1* 


Nominal  Sensitivity  The  NORMAL  receiver  has  a  nominal  sensitivity 
of  -106  dbm.  The  MTI  receiver  has  a  nominal  sensitivity  of  -102  dbm. 
Nominal  Receiver  Bandwidth  The  NORMAL  receiver  has  an  IF  bandwidth 
at  the  3  db  points  of  600  KC  +  100  NC.  The  MTI  receiver  has  an  IF 
bandwidth  at  the  3  db  points  of  1  me  minimum.  The  RF  Amplifier 
(Pre-Amp)  has  a  bandwidth  of  1.6  +  .2  me. 

IF  Frequencies  Both  NORMAL  and  MTI  receivers  have  an  IF  frequency 
of  30  megacycles. 

Local  Oscillator  Frequency  The  local  oscillator  operates  in  the 
frequency  range  of  1310  to  1380  megacycles.  The  stalo  is  tuned  30 
megacycles  above  the  received  frequency. 

Specific  Antenna  Information 

Polarization  The  AN/FPS-8  antenna  has  horizontal  polarization. 
Nominal  Gain  The  nominal  gain  of  the  AN/FPS-6  antenna  is  35.5  db 
over  an  isotropic  dipole* 

Scan  Characteristics  The  AN/FPS-8  antenna  under  test  was  located- 
on  a  temperate  tower.  The  antenna  has  a  rotation  speed  of  0  to  10  rpm 
CW  or  CCW,  it  covers  360°  in  azimuth  or  has  sector  scanning  1*0°  to 
120°  in  width.  The  focal  point  of  the  FPS-8  and  the  test  antenna  waa 
35  fe^t  in  height  from  ground  level. 

Number  of  Beams  and  Description  The  antenna  of  the  AN/FPS-8  Radar 
Set  has  one  cosecant  squared  beam,  with  a  horizontal  beam  width  of 
2.5  degrees  and  a  vertical  beam  width  of  9  degrees,  both  measured  at 
the  3  db  points  of  the  antenna  pattern. 
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Figure  2-1A  Topographical  Data 
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Figure  24;  Site  #3  Antenna  Pattern 
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Radar  Set  AN/FPS-8,  Detailed  Block  Diagram 


PART  II 


Transmitter  Testing 


Figure  3.2.1  Diagram  of  Equipment  Setup  for  Transmitter  Measurements 


6  ft,  RG9/U 

Directional  I  Empire 


Figure  3,2.2  Power  Output  and  Carrier  Stability  Test  Set-up 
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3.1 


Instrumentation  The  test  equipment  for  the  performance  of  the 


measurements  in  this  section  was  in  accordance  with  the  requirements, 
of  Military  Collection  Plan  for  Spectrum  Signatures,  Bevised 
September  1961* 


3.2 


Transmitter  Measurements 


3.2.1  Modulation  The  transmitter  measurements  were  performed  using  a 

pulse  width  of  3.0  microsecond  at  a  PRF  of  360  pulses  per  second, 
unless  otherwise  indicated  in  the  individual  tests, 

3.2.2  Power  Output 

3. 2. 2.1  General  Since  the  fundamental  power  output  of  a  transmitter  may 
vary  over  the  frequency  coverage,  the  power  should  be  measured  at 
several  frequencies  throughout  the  tuning  range. 

3. 2. 2. 2  Measurement  Setup  The  test  setup  is  shown  in  figure  3.2.2. 

3.2. 2. 3  Procedure 

(a)  The  peak  power  output  was  measured  at  the  system  directional 
coupler  for  each  standard  test  frequency  with  the  field 
intensity  meter. 

(b)  The  peak  power  readings  were  taken  throughout  the  emission 
spectrum,  spurious  emission  and  antenna  patterns  and  the 
average  taken  for  each  standard  test  frequency. 


3.2. 2. U  Data 


Band  L 

Nominal  Pulse  Repetition  Rate  360  pps 
Nominal  Pulse  Width  3*0  usee 


Frequency 

PRD 

FW 

Peak  Power 

(mc/s) 

(ppg) 

(usee) 

Output  (dbm' 

1283.6 

360 

4.0 

+88.2 

1315.0 

360 

3.4 

♦88.9 

1346.5 

360 

3.7 

♦88.5 

2- 


3*2*3 


Spurious  Emission 

3.2. 3.1  General  The  purpose  of  this  test  is  to  scan  the  spectrum,  locate, 

measure  and  record  any  spurious  outputs  of  the  transmitter  under  test, 

3. 2*3.2  Measurement  Setup  The  test  setup  is  shown  in  Figure  3*2 .1*  The 

"far-field"  (D^  distance  (890  feet)  at  Site  #2  was  used  for  this 
measurement .  This  test  was  performed  in  conjunction  with  Emission 
Spectrum  (3*2,10  and  Modulation  Characteristics  (3.2.5).  The  FPS-8 
antenna  focal  point  was  35  feet  in  height  from  ground  level. 

3. 2. 3. 3  Procedure 

(a)  The  transmitter  was  tuned  to  a  standard  test  frequency. 

(b)  The  field  intensity  meter  was  tuned  to  the  transmitters 
fundamental  frequency. 

(c)  The  test  antenna  was  oriented  in  azimuth  and  elevation  for  a 
maximum  reading  on  the  Field  Intensity  Meter.  The  radar  antenna 
was  rotated  in  azimuth  for  a  maximum  response.  The  test  antenna 
was  reoriented  for  maximum  response  in  the  same  plane  of  polar¬ 
ization  as  the  radar  antenna. 

(d)  A  reference  reading  was  obtained  on  the  field  intensity  meter. 

The  field  intensity  meter  was  disconnected  from  the  test  an¬ 
tenna  and  reconnected  to  a  signal  generator  adjusted  to  simulate 
the  received  signal  characteristics.  The  power  output  was  ad¬ 
justed  to  give  the  same  reference  reading  as  obtained  from  the 
test  antenna.  The  signal  generator  power  level  and  external 
attenuation  in  the  signal  path  were  recorded* 
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3. 2 *3 *3  Procedure  (Continued) 


(e)  The  power  density  was  computed  by  the  use  of  the  following 
equations: 

PD  (mw/m2)  =  Corrected  Received  /  G  or 

Power  in  Milliwatts  /  h  If 

ED  (dbm/m2)  =  Pdbm  -  Gdb  +  20  Log  F  (me)  -  3.# 

where  G  is  the  ratio  gain  of  the  receiving  antenna  and  /V  is 

the  wavelength  in  meters  of  the  detected  signal*  is  the 

ratio  gain  of  the  receiving  antenna  converted  to  db. 

SAMPLE  CAICL1ATI0N: 

The  power  of  a  received  signal  is  found  to  be  +  38*1  dbm 
by  the  signal  substitution  method.  The  frequency  of  the 
signal  is  1283.5  me.  The  calibrated  test  antenna  gain 
is  9.6  db. 

20  Log  1283.5  =  20  X  3.108  =  62.16 

PD  =  -80  -9.6  +  62.16  -  38.55  -  +  58.1L  dbm/m2 

(f)  The  frequency  of  the  fundamental  or  spurious  was  measured  with 
a  frequency  meter  of  0.01$  accuracy. 

(g)  The  field  intensity  meter  was  scanned  from  lower  frequency 
limit  of  1  kmc  to  an  upper  limit  of  10  kmc.  All  detected  signals 
were  analyzed  as  in  steps  c„  through  f, 

(h)  Spurious  emissions  were  determined  to  be  originating  in  the 
radar  equipment  by  a  number  of  methods. 

(1)  Filters  were  used  to  cover  only  the  particular  band  con¬ 
taining  the  spurious  emission. 

(2)  Cavity  wavemeters  were  inserted  between  the  test  antenna 
and  the  field  intensity  meter  And  used  to  determine  if 
spurious  emission  could  be  attenuated. 
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3. 2. 3. 3 


Procedure  (Continued) 


(3)  The  test  antenna  was  disconnected  to  determine  if  spurious 
emission  would  disappear* 

(li)  The  PRF,  pulse  width  and  frequency  were  determined  and 
correlated  to  the  radar  set  under  test. 

(5)  The  transmitting  antenna  was  rotated  to  each  side  of 
maximum  response  to  determine  if  spurious  emission  power 
level  could  fall  off. 

(6)  The  transmitter  under  test  was  momentarily  cut  off  to 
determine  if  the  spurious  emission  would  disappear. 

(7)  On  a  number  of  frequencies  both  a  '■Polarad  and  an  Empire 
Devices  field  intensity  meter  was  used  to  correlate  the 
results  of  the  spurious  emissions  at  the  high,  low  and 
mean  test  frequencies. 

(i)  The  spurious  emission  test  was  repeated  at  the  standard  test 

frequencies  for  all  fundamental  and  spurious  frequencies  through¬ 
out  the  1  kmc  to  10  kmc  frequency  range. 

3*2. 3#U  Remarks 

(a)  The  frequency  meter  was  connected  only  for  the  measurement 
of  the  spurious  emission  frequency  and  for  a  part  of  the 
determination  of  the  validity  of  the  spurious  frequency. 

(b)  The  pulse  widths  of  many  of  the  spurious  emissions  has  been 
left  out  of  the  data  or  is  marked  with  an  asterisk* .  This  is 
due  to  the  difficulty  of  determining  the  exact  width  of  the 
double  pulse  phenomena  as  seen  in  Modulation  Characteristics 

(3.2.5). 
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3.2*3«ii  Remarks  (Continued) 


(c)  The  power  densities  recorded  in  the  data  sections  were  calcu¬ 
lated  from  power  levels  obtained  on  the  Polarad  Field  Intensity 

i 

Meter,  at  the  "far-field11  measurement*  The  Polarad  FIM  has  an  j 

] 

overall  measured  bandwidth,  at  the  3  db  point,  of  $  megacycles 
on  all  bands  of  operation. 

(d)  The  focal  point  of  the  FPS-8  and  test  antenna  was  3J>  feet  in 
height  from  ground  level. 
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3.2.3.$ 


Data 


Date  23  April  1962 


Table  I 

Transmitter  Tuned  Frequency  1283*5  me 


Frequency 

(me) 

Pulse 

Width 

(usee) 

P.Ii.F. 

(PPS) 

(Deg.) 

♦ 

(Deg.) 

Origin  Peak  Power 

Density 
(dbm/m^) 

1283.5 

l+.o 

360 

0 

0 

Fund.  +58.11 

1133.0 

3.2* 

360 

0 

0 

-13.1+7 

H+77.9 

2.0* 

360 

0 

0 

-16.67 

1588.9 

1.5* 

360 

0 

0 

-26.1+7 

1667.5 

1.6* 

360 

0 

0 

-30.03 

1720.0 

1.8* 

360 

0 

0 

-22.75 

1921.0 

1.2* 

360 

0 

0 

-1+1.19 

2055.0 

1.6* 

360 

0 

0 

-31.11 

2132.0 

1.2* 

360 

0 

0 

-27.1+9 

2210,0 

1.2* 

360 

0 

0 

-32.67 

21+20.0 

1.2* 

360 

0 

0 

-39.89 

2566.5 

3.0 

360 

0 

0 

2nd. Harm.  -10.67 

3007.0 

* 

360 

0 

0 

-31+.99 

3U07.0 

0.6* 

360 

0 

0 

-21+.01 

381+6.0 

2.6. 

360 

0 

0 

3rd. Harm.  -  5.35 

5135.0 

2.0 

360 

0 

0 

1+th.Harm.  -29.35 

■h-  See  Modulation  Characteristics  (3*2.5) 


3. 2.3.5 


Data 


Date  21  April  1962 


Table  II 

Transmitter  Tuned  Frequency  1316.1  me 

i 


Frequency 

(me) 

Pulse 

Width 

(usee) 

P.R.F. 

(PPs) 

-0- 

Peg.) 

* 

peg.) 

Origin  Peak  Power 

Density 
(dbm/W-) 

1316.1 

3.U 

360 

0 

0 

Fund.  +61*.  33 

1133.0 

8.0 

360 

0 

0 

-  9.93 

11*99.0 

U.6 

360 

0 

0 

+12.1*7 

1662.3 

# 

360 

0 

0 

-  3.ol* 

1731.3 

* 

3'jO 

0 

0 

-23.02 

1823.8 

# 

360 

0 

0 

-21*.  83 

1968.8 

* 

360 

0 

0 

-23.27 

2099.3 

* 

360 

0 

0 

-18.11 

2211*.  1 

-Sf- 

360 

0 

0 

-22.13 

2319.0 

* 

360 

0 

0 

-33.91* 

21*21.3 

* 

360 

0 

0 

-31.87 

21*93.3 

360 

0 

0 

-21.1*2. 

2631*.  9 

3.9 

360 

0 

0 

2nd.Harm.  +  1*  .1*6 

3011.3 

* 

360 

0 

0 

-36.28 

3111.0 

0.8 

360 

0 

0 

-31.30 

3336.0 

0.6 

360 

0 

0 

-30.61* 

31*22.0 

* 

360 

0 

0 

-33.87 

31*83.0 

1.3 

360 

0 

0 

-3U.11 

391*9.3 

2.0 

360 

0 

0 

3rd.Harm.  -20.82 

3261*.l* 

3.6 

360 

0 

0 

Uth.Harm.  -  1.82 

6670.0 

3.2 

360 

0 

0 

-  3.U7 

See  Modulation  Characteristics  (3.2.3) 
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Table  III 


Transmitter  Tuned  Frequency  1346.5  me 


Frequency 

(me) 

Pulse 

Width 

(usee) 

P.R.F. 

(PPS) 

-0- 

(Deg.) 

(Deg.) 

Origin 

1346.5 

3.7 

360 

0 

0 

Fund. 

1132.2 

6.9 

360 

0 

0 

1531.2 

3.7 

360 

0 

0 

1841.0 

1.2 

360 

0 

0 

2049.3 

■* 

360 

0 

0 

2315.5 

360 

0 

0 

2470.0 

1.0 

360 

0 

0 

2546.0 

1.0 

360 

0 

0 

2693.5 

3.8 

360 

0 

0 

2nd.  Harm. 

3039.0 

# 

360 

0 

0 

3181.0 

0.8 

360 

0 

0 

3495.0 

0.8 

360 

0 

0 

4039.5 

3.0 

360 

0 

0 

3rd.  Harm. 

5386.0 

2.4 

360 

0 

0 

l±th.Harm. 

#  See  Modulation  Characteristics  (3.2.5) 


Peak  Power 

Density 

(dbm/m^) 

+52.63 
-14.98 
+13.H; 
-2U.25 
-23.12 
-29.16 
-27, *50 
-36.21; 
-25.35 
-31.40 
-29.20 
-27.59 
-12.23 
-18.35 


3.2.1; 

3.2.1;.! 


Emission  Spectrum  Measurement 


General  The  Power  vs  Frequency  Test  is  used  for  pulsed  transmitter 
spectrum  display.  This  test  shows  the  transmitter  power  distribution 
about  the  nominal  frequency  of  the  transmitter  under  test. 

3. 2.1;. 2  Measurement  Setup  The  test  setup  is  shown  in  Figure  3.2.1.  The 

“far  field11  site  was  used  for  measurement  of  the  emission  spectrum. 

This  test  was  conducted  in  conjunction  with  the  Spurious  Emission 
Test  (3.2.3). 

3.2.U.3  Procedure 

(a)  The  transmitter  was  tuned  to  a  standard  test  frequency. 

(b)  The  field  intensity  meter  was  tuned  to  the  transmitter  fre¬ 
quency,  and  used  to  orient  the  test  and  transmitter  antennas 
for  maximum  response  which  was  measured  and  recorded. 

(c)  The  spectrum  analyzer  was  then  connected  to  the  test  antenna  and 
was  tuned  to  the  transmitter  frequency. 

(d)  The  spectrum  analyzer  was  set  for  a  suitable  display  of  the 
emission  spectrum  picture,  and  the  display  photographed* 

(e)  Attenuation  was  added  between  the  test  antenna  and  the 
spectrum  analyzer  in  6  db  steps,  and  at  each  step  the  amplitude 
of  the  received  spectrum  was  recorded. 

(f )  The  frequency  deviation  from  the  zero  vertical  line  to  the 
positive  or  negative  vertical  five  (5)  marker  was  recorded 
using  the  internal  calibration  of  the  spectrum  analyzer. 

(g)  Using  the  information  obtained  in  the  proceeding  steps,  the 
power  densities  were  calculated  and  graphs  were  plotted  of  the 
emission  spectrum  photographs.  For  a  sample  calculation,  see 
“Remarks1*  section. 
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3.2.U.3 


Procedure  (Continued) 


(h)  The  amplitude  of  the  spectral  power  density  of  the  received 
signal  at  the  fundamental  frequencies  was  calculated  by  the 
formula: 

Spectral  Power  Density  (dbm/kc/m^)  = 

Peak  Power  Density  (dbm/m^)  -  10  log  Br 
where  Br  is  the  bandwidth  of  the  field  intensity  meter  =  ^000 
kilocycles*  If  the  bandwidth  of  the  receiving  instrument  is 
less  than  twice  the  reciprocal  of  the  pulse  width,  the  above 
formula  must  be  modified  to: 

Spectral  Power  Density  =  Peak  Power  Density  -  10  log  Br 

+  10  log  (0.5rBr) 

where  r  is  the  pulse  width  in  microseconds  and  Br  is  the  re¬ 
ceiver  bandwidth  in  megacycles. 

At  harmonics  of  the  fundamental  frequency,  the  appropriate 
formula  is: 

Spectral  Power  Density  =  Peak  Power  Density  -  (50  +  6n) 
where  n  is  the  order  of  the  harmonic,  or 

Spectral  Power  Density  -  Peak  Power  Density  -  (50  +  6n) 

+  10  log  (0*5nr  Br) 

if  the  receiver  bandwidth  is  less  than  2/V* 


2-lU 


3.2.U.3 


Procedure  (Continued) 


SAMPLE  CALCULATION: 

Frequency  is  2693*0  me  (2nd  harmonic  of  13i;6.5  me) 

From  Spurious  ^mission  Lata:  Peak  power  density  ■  25.35  dbm/m^ 
Pulse  width  -  2,8  usee  so  that  2/(2. 8  x  10“^)  or  approximately, 

787  kc,  it  is  not  necessary  to  compensate  for  receiver  band¬ 
width  in  this  case. 

Spectral  Power  Density  =-25.35  -10  log  (5000)  -  (50  +6x2) 

=-25.35  -37.00  -62  =  -12U.35  or 

approximately  -121;  dbm/kc/m^ 


3.2.U.1;  Remarks 

(a)  The  sensitivity  and  dynamic  range  of  the  Polarad  (SA-8U) 

Spectrum  Analyzer  was  found  to  change  from  frequency  to  fre¬ 
quency.  The  spectrum  pictures  in  this  report  are  of  those 
signals  that  gave  significant  dynamic  range  for  presentation. 

(b)  Example  of  Calculation  of  Frequency  Spectrum  Calibration 

The  example  used  is  the  second  harmonic  spurious  frequency  of 
the  AN/FPS-8.  The  frequency  of  the  spurious  was  2631;. 9  me. 

Taking  the  center  (maximum)  component  as  1  (=0  db),  a 
graphical  integration  by  Simpson5 s  rule  gives  an  area  of 
0.25U2  mw  -  mc/tt? •  We  are  dealing  here  with  power  densities 
of  the  spectrum  envelope  rather  than  absolute  power  levels, 
so  the  calibration  of  the  spectrum  will  be  in  milliwatts  per 
square  meter,  converted  to  dbm/m?. 

The  bandwidth  of  this  spectrum  was  approximately  2.05 
megacycles  (note  that  the  bandwidth  must  not  exceed  5  megacycles. 
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3-2.U.U 


Remarks  (Continued) 


which  is  the  bandwidth  of  the  field  intensity  meter  used  to 
measure  the  peak  power  in  the  far  field).  The  average  power 

Q 

density  component  is  then  0*251;2/2.05  =  0.12l|  mw/nr. 

The  peak  power  density  (from  the  Spurious  Emission  test) 
is  +lwl|6  dbm.  The  Duty  Cycle  is  (3*9  usee  x  360  cps)  =  0.001U. 
(log  =  -2,853).  Since  the  FRF  is  360  cps,  the  number  of  com¬ 
ponents  is  Nc  =  2.05  mc/360  cps  =  569U  (log  =  3.7555) 

The  average  power  density  (in  db)  is; 

APD  =  10  log  (Peak  Power  Density)  +  10  log  (Duty  Cycle) 
=  U-U6  -28.53  =  -2iw07  dbm/m2 

Since  the  average  power  density  component  of  the  spectrum 
was  calculated  to  be  0 •  12U  mw/m^  (log  =  -0,9066),  the  power 
density  at  the  center  frequency  is: 

(PDCen  -  10  log  0.121;)  ♦  10  log  Nc 
=  APD  =  -2U.07 

or  PDcen  (dbm/m2)  =  9.066  -37.555  -2U.07 
=  -52.559  dbm/m2 

(c)  The  calculation  of  spectral  power  densities  is  not  related  to 
the  calibration  of  emission  spectra.  These  are  two  distinctly 
different  problems. 

The  emission  spectrum  represents  the  amplitudes  of  the 
frequency  components  of  the  output  wave  shape.  Since  these  com¬ 
ponents  are  sinusoidal,  their  individual  maximum  powers  will  not, 
in  general,  add  up  to  the  maximum  (peak)  power  of  the  output 
waveshape.  However,  the  average  power  in  the  frequency  spectrum, 
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3  *2 ,U.U 


Remarks  (Continued) 


which  is  the  sum  of  the  average  powers  in  the  components,  must 
be  the  same  as  the  average  power  output  of  the  transmitter. 
Therefore,  the  frequency  spectra  are  given  in  terms  of  average 
power  levels. 

The  spectral  power  density  is  a  function  of  received 
power  and  receiver  bandwidth.  It  involves  the  total  power 
received  and  the  frequency  range  over  which  the  power  is  dis¬ 
tributed.  It  can  be  calculated  at  the  fundamental  and  harmonics, 
but  must  be  measured  for  spurious  frequencies.  The  spectral 
power  densities  for  fundamental  and  harmonic  frequencies  are 
tabulated  in  the  “Data11  section.  They  should  not  be  considered 
part  of  the  emission  spectrum  calibration. 
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3.2.1*.$ 


Data 


EMISSION  SPECTRUM  MEASUREMENT 
Table  I 

Spectral  Power  Densities  at  Fundamental  and  Harmonic  Frequencies 


Transmitter  Tuned 
Frequency 
(me) 

Fundamental  or 
Harmonic  being 
Analyzed 

Af 

(me) 

Spectral  Power 
Density 
(dbm/kc/flr) 

1283.5 

Fund. 

+ 

21.11 

2 566.5 

2nd.  Harm. 

+1283.0 

- 

109.67 

381*6.0 

3rd.  Harm. 

+2562.5 

- 

73.35 

5135.0 

Uth.  Harm. 

+3851.5 

- 

ii*o.35 

1316.1 

Fund. 

+ 

27.33 

263U. 9 

2nd.  Harm. 

+1318.8 

- 

91*.  51* 

351*9.5 

3rd.  Harm. 

+2633.1* 

- 

125.82 

526U.1* 

Uth.  Harm. 

+391*8.3 

- 

112.82 

131*6.5 

Fund. 

15.63 

2693.5 

2nd,  Harm. 

+131*7.0 

- 

12U.35 

1*039.5 

3rd.  Harm. 

+2693.0 

- 

117.23 

5386.0 

Uth.  Harm. 

+1*039.5 

- 

129.35 
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3 . 2 . 4. 5 


Data 


A*  LOW  STANDARD  TEST  FREQUENCY 

1.  Fundamental  Spectrum  Date  22  May  1962 

Transmitter  Tuned  Frequency  -  1283.5  me 


2. 


Spurious  Spectrum  Date  23  May  1962 

Spurious  Frequency  -  2566.5  me  (2nd.  Harmonic) 


Transmitter  Tuned  Frequency  1283.5  me 


B. 


MEAN  STANDARD  TEST  FREQUENCY 


1.  Fundamental  Spectrum  Date  21  May  1962 

Transmitter  Tuned  Frequency  1315.5  me 


2. 


Spurious  Spectrum 

Spurious  Frequency  2634.9  me  (2nd  Harmonic) 


Date  22  May  1962 


Transmitter  Tuned  Frequency  1315.5  me 


c. 


HIGH  STANDARD  TEST  FREQUENCY 


1.  Fundamental  Spectrum  Date  19  May  1962 

Transmitter  Tuned  Frequency  1346.5  me 


2.  Spurious  Spectrum  Date  19  May  1962 

Spurious  Frequency  1531.2  me 
Transmitter  Tuned  Frequency  1346.5  me 
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3. 


Spurious  Spectrum 


Date  20  May  1962 


Spurious  Frequency  4039.5  me  (3rd  Harmonic 
Transmitter  Tuned  Frequency  1346.5  me 


Average  Power  Density  (dbn/in?) 


Transmitter  Fundamental  Frequency  1283*5  me 
Spurious  Frequency  2566,5  me  (2nd  Harmonic)" 
Peak  Power  Level  -74*33  dbm/m^ 


Figure  3« 2*U* 2  Emission  Spectrum 


2-2U 


-Af  (me)* - 1316.1  me  - ►  +Af  (me) 

Transmitter  Fundamental  Frequency  13l6»l  me 
Peak  Power  Level  9  dbm/m^ 


Figure  3*2*U*3  Emission  Spectrum 


-l.o  -A  o  +A  ♦l.o 

-Af  (mc)^ - 263U-9  me - ►  ♦Af  (me) 

Transmitter  Fundamental  Frequency  1316 A  me 
Spurious  Frequency  263U» 9  me  (2nd  Harmonic) 

Peak  Power  Level  -53  A3  dbm/m2 


Figure  3 * 2 . U . U  Emission  Spectrum 
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-2.0 


-1.0  0  +1.0  +2. 

-Af  (me)  ◄ - 1531.2  me  - ► +Af  (me) 

Transmitter  Fundamental  Frequency  13U6.5  me 
Spurious  Frequency  l531»2  me 
Peak  Power  Level  B6  dbm/m^ 


Figure  3.2.U.6  Emission  Spectrum 


if  (me)  ◄ - i|.039»3>  me  - ►  ^Af  (me) 

Transmitter  Fundamental  Frequency  13lj6.3  me 
Spurious  Frequency  b039»5  me  (3rd  ffarmonicT 
Peak  Power  Level  -71* dbm/rn^ 


Figure  3*2*li*7  Emission  Spectrum 


3.2.5 


3. 2.5.1 


3. 2.5. 2 


3. 2.5.3 


Modulation  Characteristics 

General  The  purpose  of  this  test  is  to  recover  information  on 
the  amplitude  versus  time  characteristics  of  the  system  radiated 
outputs  at  fundamental,  harmonics  and  spurious  frequencies. 
Measurement  Setup  The  test  setup  is  shown  in  Figure  3.2.1. 

The  "far  field"  location,  site  #2,  was  used  for  this  measurement. 
The  pulse  characteristics  are  taken  from  the  video  output  on  the 
field  intensity  meter  and  observed  on  a  calibrated  oscilloscope. 
This  test  was  performed  in  conjunction  with  Spurious  Emission 
Test  (3.2.3.). 

Procedure 

(a)  The  transmitter  was  tuned  to  a  standard  test  frequency. 

(b)  The  field  intensity  meter  was  tuned  to  the  transmitter  fre¬ 
quency  and  the  test  and  transmitter  antennas  were  aligned 
for  maximum  response. 

(c)  The  video  output  of  the  field  intensity  meter  was  fed  to  the 
vertical  input  and  delayed  sync  input  of  a  Tektronix  5U5 
Oscilloscope.  The  delay  of  the  oscilloscope  sweep  was  set 
to  give  a  waveform  display  in  the  center  of  the  oscilloscope 
trace. 

(d)  The  modulation  waveform  of  the  fundamental  frequency  was 
photographed  and  the  calibration  data  of  the  oscilloscope 
was  recorded. 

(e)  The  modulation  waveforms  of  the  spurious  emissions  were 
taken  in  conjunction  with  the  Spurious  Emission  Test  (3.2.3) 
using  the  same  method  described  above*, 
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3.2.5. 3 


Procedure  (Continued) 


(f )  This  was  repeated  for  all  standard  test  frequencies  and  their 
spurious  emissions* 

3. 2. 5.4  Remarks  and  Discussion 

(a)  As  can  he  seen  from  the  data  in  3. 2*5.5,  the  double  pulse 
phenomena  occurs  often  in  the  modulation  waveform,  of  the 
spurious  emissions  at  the  different  test  frequencies*  An 
effort  was  made  to  determine  the  validity  of  these  waveforms 
by  using  two  field  intensity  meters  (Polarad  FIM,  Model  B 
and  Empire  devices  NF112)  plus  preselector  cavities  inserted 
between  the  test  antenna  and  the  field  intensity  meter* 

(b)  Each  photograph  was  taken  with  the  field  intensity  meter 
tuned  to  give  the  best  possible  rectangular  waveform. 

(c)  Due  to  the  multiple  pulse  widths  of  many  of  the  waveforms, 
a  measurement  of  the  pulse  width  was  not  recorded  in  the 
Spurious  Emission  Data  (3. 2*3. 5). 
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Low  Test  Frequency  1283.5  me 


Date  22  May  1962 


3 . 2 . 5 .5  Data 

(A) 


(1)  Nominal  Pulse  Width  -  3  usee 

Pulse  Repetition  Frequency  -  360  pps 

Oscilloscope  Settings  and  the  FIM  used  in  taking  the 

picture  are  indicated  under  each  photograph. 


Fundamental  Frequency  1283.5  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM  -  Model  B 


Fundamental  Frequency  1283.5  me 
Horiz  -  2  usee/ cm 
Vert  -  0.5  volts/cm 
Empire  Devices  -  NF112 


Spurious  Frequency  1133.0  me 
Horiz  -  2  usee/ cm 
Vert  -  10  volts/cm 
Polarad  FIM  -  Model  B 


Spui-ious  Frequency  1133.0  me 


Horiz  -  2  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  -  NF112 
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Spurious  Frequency  1477.9  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  1477*9  me. 
Horiz  -  2  usec/cm 
Vert  -1  volt/cm 
Empire  Devices  NF112 


Spurious  Frequency  1588.0  cm 
Horiz  -  2  usec/cm 
Vert  **  10  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  1687.5  cm 
Horiz  -  2  usec/cm 
Vert  -  5  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  1588.0  cm 
Horiz  -  2  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  NF112 


Spurious  Frequency  1667.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 
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/I  •  T1  -  -  -  I.  w  -.  <#<*  1  ^7  O  A  A 

bpunous  £  i  equeilcy  mw 

Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polar ad  FIM  Model  3 


Spurious  Frequency  1921.0  me 
Horiz  -  2  usec/cm 
Vert  -  2  volts/ cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  2055.0  me 
Horiz  -  2  usec/cm 
Vert  -  5  volts /cm 
Polarad  FIM  Model  B 


Spurious  Frequency  1720,0  me 
Horiz  -  2  usec/cm 
Vert  -  1  volt /cm 
Empire  Devices  NF112 


Spurious  Frequency  1921.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2055.0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2132.0  me 
Horiz  -  2  usee/ cm 
Vert  -  5  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2132.0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2210.0  me 
Horiz  -  2  usec/cm 
Vert  -  5  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2210.0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2420.0  me 
Horiz<  -  2  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2420.0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


2-3? 


Second  Harmonic  2566.5  me 
Horiz  -  2  usec/cm 
Vert  -  5  volts/cm 
Polarad  FIM  Model  B 


Second  Harmonic  2566.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


i 


Spurious  Frequency  3007.0  me 
Horiz  -  2  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3007.0  me 
Horiz  -  2  usec/cm 
Vert  “0.2  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3407.0  me 
Horiz  -  1  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3407.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 
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Third  Harmonic  3846.0  me 
Horiz  -  1  usee/ cm 
Vert  -  5  volts/ cm 
Polarad  FIM-Model  B 


Third  Harmonic  3846.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.3  volts/cm 
Empire  Devices  -  NF112 


Fourth  Harmonic  5135.0  me 

Horiz  -  2  usec/cm 
Vert  -  0.2  volts/cm 
Empire  Devices  -  NF112 


Mean  Test  Frequency  1361.1  me 


Date  21  May  1962 


(1)  Nominal  Pulse  Width  -  3  usee 

Pulse  Repetition  Frequency  -  360  pps 
Oscilloscope  Setting  and  the  FIM  used  in  taking  the 
picture  are  indicated  under  each  photograph. 


Fundamental  Frequency  1316.1  me 
Horiz  -  1  usec/cm 
Vert  -  10  volts/cm 
Polar ad  FIM  Model  B 


Fundamental  Frequency  1316.1  me 
Hoi'i.z  -  1  usec/cm 
Vert  -  1  vo It /cm 
Empire  Devices  NF112 


Spurious  Frequency  1135.0  me 
Horiz  -  2  usee/ cm 
Vert  “  10  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  1135.0  me 
Horiz  “  2  usec/cm 
Vert  -  I  volt/cm 
Empire  Devices  NF112 


Spurious  Frequency  1499.3  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  1499.3  me 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  NF112 


Spurious  Frequency  1662.5  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  1662.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  1751-5  me 
Horiz  -  2  usec/cm 
Vert  -  10  vo Its/ cm 
Polarad  FIM  Model  B 


Spurious  Frequency  1751.5  me 
Horiz  -  2  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  NF112 


2-3Q 


Spurious  Frequency  1823.8  me 
Horiz  -  2  usec/cm 
Vert  -  5  voits/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  1823.8  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  1968.8  me 
Horiz  -  1  usec/cm 
Vert  -  2  volts/cm 
Polar  ad  FIM  Model  B 


Spurious  Frequency  2099.5  me 
Horiz  -  1  usec/cm 
Vert  -  5  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  1968.8  me 
Horiz  -  2  usee/ cm 
Vert-  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2099.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


24*0 


Spurious  Frequency  2214.1  me 
Horiz  -  1  usee/  cm 
Vert  -  2  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  2214.1  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112  with 
Pre-selector 


Spurious  Frequency  2319.0  me  . 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  2214.1  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2319.0  me 
Horiz  -2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2421.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2421.5  me 
Horiz  -  2  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2493.5  me 
Horiz  -  2  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Second  Harmonic  2634.9  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2493.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112  with 
Pre-selector 


Spurious  Frequency  2493.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Second  Harmonic  2634.9  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


24*2 


Spurious  Frequency  3011.5  me 
Horiz  -  2  usec/cm 
Vert  -  1  volt/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  3011.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.1  volts/cm 
Empire  Devices  NF112  with 
Pre-selector 


Spurious  Frequency  3011.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.1  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3111.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.2  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3111.0  me 
Horiz-1  1  usec/cm 
Vert  -  2  volts/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  3356.0  me 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  NF112  with 
Pre-selector 


Spurious  Frequency  3356.0  me 
Horiz  -  1  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3422.0  me 
Horiz  -  1  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3356.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3422.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3485.0  me 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3485.0  me 
Horiz  -  1  usec/cm 
Vert  -’  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3485.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112  with 
preselector 


Third  Harmonic  3949.5  me 
Horiz  -  2  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Third  Harmonic  3949.5  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Fourth  Harmonic  5264.4  me 
Horiz  -  2  usee/ cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Fi  1  L li  Harmoui  c  b  b  7  0 . 0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/ cm 
Empire  Devices  NF112 


(C) 


High  Test  Frequency  1346.5  me 


Date  19  May  1962 


(1)  Nominal  Pulse  Width  -  3  usee 

Pulse  Repetition  Frequency  -  360  pps 
Oscilloscope  Setting  and  the  FIM  used  in  taking  the 
picture  are  indicated  under  each  photograph. 


Fundamental  Frequency  1346.5  me 
Horiz  -  1  usec/cm 
Vert  -  5  volts/cm 
Polar ad  FIM  -  Model  B 


Spurious  Frequency  1132.2  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM  »  Model  B 


Spurious  Frequency  1531.2  me 
Horiz  -  2  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM  -  Model  B 


Spurious  Frequency  1531.2  me 
Horiz  -  1  usec/cm 
Vert  -  10  volts/cm 
Polarad  FIM-  Model  B 


2-1*6 


Spurious  frequency  1841.0  me 
Horiz  -  1  usec/cm 
Vert  -  1 0  vol ts/ cm 
Polarad  FIM-Model  B 


Spurious  Frequency  2049.3  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  Volts/cm 
Empire  Devices  NF1^ 


S jurious  Frequency  2315.5  me 
Horiz  -  1  usec/cm 
Vert  -  0.2  volts/cm 
Empire  Devices  NF112 


Av 

_ l  ' 


Spurious  Frequency  2049.3  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  -  NF112 


Spurious  Frequency  2049.3  me 
Horiz  -  1  usec/cm 
Vert  -  5  vol t s/cm 
Po’arad  FIM  Model  B 


Spurious  Frequency  23 A 5.5  me 
Horiz  -  1  usec/cm 
Vert  -  1  vo1 t s/ cm 
Po 1  arad  FIM  Mode'  B 


24*7 


Spurious  Frequency  2470.0  me 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2470.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  2546,0  me 
Horiz  -  1  usec/cm 
Vert  -  2  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  2546,0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/ cm 
Empire  Devices  NF112 


Second  Harmonic  2693.5  me 
Horiz  -  1  usec/cm 
Vert  **  10  volts/cm 
Polarad  FIM  Model  B 


Second  Harmonic  2693.5 
Horiz  -  1  usec/cm 
Vert  *  0.5  volts/cm 
Empire  Devices  NF112 


24*8 


Spurious  Frequency  3039.0  mc 
Horiz  -  1  usec/cm 
Vert  -  1  volt/cm 
Polar ad  FIM  Model  B 


Spurious  Frequency  3039.0  me 
Horiz  -  1  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


Spurious  Frequency  3181.0  me 
Horiz  -  1  usec/cm 
Vert  -  5  volt/ cm 
Polarad  FIM  Model  B 


S curious  Frequency  3180,0  mc 
Horiz  -  1  usec/cm 
Vert  -  0.5  vo^ts/cm 
Emoire  Devices  NFH2 


Spurious  Frequency  3495.0  mc 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Polarad  FIM  Model  B 


Spurious  Frequency  3495.0  mc 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF1I2 


Spurious  Frequency  3495*0  me 
Horis  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112  with 
Pre-selector 


Third  Harmonic  4039.5  me 
Horiz  -  2  usec/cm 
Vert  -  1  volt/cm 
Empire  Devices  NF112 


Third  Harmonic  4039.5  me 
Horiz  -  2  usec/cm 
Vert  -  5  volts/cm 
Polar ad  FIM  Model  B 


Fourth  Harmonic  5386.0  me 
Horiz  -  2  usec/cm 
Vert  -  0.5  volts/cm 
Empire  Devices  NF112 


3.2.6  Intermodulation  This  test  is  not  required  of  pulse  type 
transmitters . 

3.2.7  Modulator  Bandwidth  This  test  is  not  required  of  pulse  type 
transmitters . 


i 
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3.2.8  Carrier  Frequency  Stability  Test 

3. 2. 8.1  General  The  purpose  of  this  test  is  to  determine  transmitter 

frequency  stability. 

3. 2. 8. 2  Measurement  Setup  The  test  setup  is  shown  in  figure  3.2*2. 

The  frequency  output  of  the  transmitter  was  monitored  at  the 

direct  output  coupler  with  a  transfer  oscillator  and  frequency 

counter. 

3.2.8. 3  Procedure 

(a)  The  transmitter  filaments  were  turned  on  approximately 
thirty  (30)  minutes  before  the  magnetron  was  fired* 

(b)  The  magnetron  was  fired  and  the  frequency  measured  and 
reset  to  a  standard  test  frequency. 

(c)  Fifteen  (15)  minutes  later  the  frequency  was  again  measured 
with  the  transfer  oscillator  and  frequency  counter. 

(d)  The  frequency  was  measured  every  fifteen  (15)  minutes  for 
four  (J4)  hours. 

3.2.8.J4  Remarks 

(a)  The  environment  of  the  radar  system  was  a  building  normally 
maintained  at  approximately  70°  F. 

(b)  The  test  was  repeated  at  all  test  frequencies  whereas  the 
DGDHCPSS  called  for  only  the  mean  test  frequency. 
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3.2. 8.5 


Data 


Table  I 


Date  26  April  1962 


Low  Test  Frequency 


Time 

0333 

Oll*5 

0200 

0215 

0230 

02l*5 

0300 

0315 

0330 

031*5 

0l*00 

01*15 

01*30 

01*1*5 

0500 

o5i5 

0530 

051*5 

0600 


Frequency 

turn  on  for  warm  up 
Fired  Magnetron-  1281* .  1*85520 
1285.800372 
1286.71*61*13 
1287.320757 
1287.95061*1* 
1288.32651*3 
1288^.388276 
1288.331*729 
1288.1*91*885 
1288.386721 
1288.1*89837 
1288.510981* 
1288.5651*08 
1288.579816 
1288.1*1*7837 
1288.560066 
1288.537761* 
1288'.527l*03 


Table  II 


Date  3  May  1962 


Mean  Test  Frequency 


Time 

OOIO 

001*5 

0100 

0115 

0130 

011*5 

0200 

0215 

0230 

021*5 

0300 

0315 

0330 

031*5 

01*00 

01*15 

01*30 

01*1*5 

0500 


Fired  Magnetron- 


Frequency 

Turn  on  for  wc  ?m  up 

1299.7711*62 

1316.11*5961 

1316.973268 

1317.721*391* 

1318.107563 
1318.581*799 
1318.503832 
1318.631856 
1318.63721*5 
1318.581239 
1318.6571*58 
1318.600025 
1318. 618677 
1318.598598 
1318.588971 
1318.589396 
1318.585190 
1318.530606 
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3. 2.8.5 


Data 


Data  27  April  1962 


Table  in 


Time 

0015 

00l*5 

0100 

0115 

0130 

011*5 

0200 

0215 

0230 

021*5 

0300 

0315 

0330 

031*5 

01*00 

01*15 

01*30 

01*1*5 

o5oo 

0515 

0530 

051*5 


High  Test  Frequencj 


Frequency 

Turn  on  for  warm  up 
Fired  Magnetron-  131*2.601*976 
131*3.952222 
131*6.181*386 
131*7.213078 
131*7.808531* 
131*8.093600 
131*8.20881*0 
131*8.301*1*53 
131*8.361756 
131*8.391873 
131*8.1*00637 
131*8.31281*8 
131*8.31*7301 
131*8.379886 
131*8.31*9253 
131*8.31*9773 
131*8.1*1831*6 
131*8.1*1*6108 
131*8.395673 
131*8.356057 
131*8.380193 


PART  III 


Receiver  Testing 


1 


3.3 


Receiver  Measurements 


3,3.x  General  Requirements  All  measurements  in  this  section  are  in  dbm, 
wherever  practical, 

3.3.2  Modulation  The  receiver  measurements  were  performed  using  a  3.0 
microsecond  pulse  width  at  a  PRF  of  360  pulses  per  second,  unless 
otherwise  specified  in  the  individual  measurement  procedures  * 

3.3.3  Standard  Response  The  standard  response  used  in  the  receiver 
measurements  was  a  minimum  visible  signal  (MVS)  except  a  mid-pulse 
minimum  visible  signal  (MP-MVS)  was  used  for  wide  pulses. 
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3*3.  h  Sensitivity 

3,3#U.l  General  Since  the  sensitivity  of  a  receiver  may  vary  considerably 


over  the  desired  frequency  range,  it  is  the  purpose  of  this  test  to 
measure  the  sensitivity  and  establish  any  deviations  in  sensitivity 
that  may  exist. 

3.3. U.2  Measurement  Setup  The  Test  setup  for  the  receiver  sensitivity  is 

shown  in  figure  3*3.1;  for  both  MTI  and  NCRMA.L  receiver.  The  system 
sync  was  used  to  synchronize  the  receiver,  indicator  and  signal  gen¬ 
erator.  A  Frequency  Meter  (Polytechnic  FR-l;9(XW-3)/u)  having  an 
accuracy  of  .01$,  was  used  to  initially  set  the  receiver  to  the 
standard  test  frequencies. 

3.3. U.3  Procedure 

(a)  The  signal  generator  was  adjusted  to  simulate  the  normal 
modulation  characteristics  of  the  system  under  test* 

(b)  The  receiver  was  tuned  to  five  spaced  frequencies  of  its 
tuning  range  corresponding  to  the  $%y  2$%y  $0%y  and 

points  of  its  tuning  range. 

(c)  The  standard  response  (MVS)  was  measured  and  recorded  at 
each  of  the  five  frequency  points. 
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3.3.1*  .1* 


Data 


NORMAL  RECEIVER 


Date  21  February  1?62 


Band  L 


Receiver  Frequency 
_ (me) 


Power  Input 
(dbm) 


1283.2 

1297.1 

131^.0 

1332.0 

131*7.0 


-101* 

-105 

-107 

-13.0 

-108 


MTI  RECEIVER 


Date  22  March  1962 


Band  L 


Receiver  Frequency 

»d)- _ 


Power  Input 
(dbri) 


1283.2 

1297.0 

1315.5 

1332.5 
131*6.5 


-99.5 

-91.5 

-99.5 

-96.5 

-101.5 


3-2A/3-2B 


Figure  3.3.4  Sensitivity  Test  Set-up 
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3*3.5  Selectivity 

3. 3. 5*1  General  The  selectivity  as  measured  by  this  test  gives  an  indication 


of  the  overall  gain  and  sensitivity  at  the  receiver  center  tuned  fre¬ 
quency,  as  well  as  the  response  at  frequencies  slightly  removed  from 
the  center  tuned  frequency*  The  response  characteristic  is  determined 
by  the  IF  amplifier  tuned  circuits  and  should  be  fairly  symmetrical 
about  the  center  frequency*  The  selectivity  curve  of  the  receiver 
can  be  determined  by  measuring  several  points,  for  example,  the  3*  6, 
20,  hO  and  60  decibel  frequency  points  on  both  sides  of  the  receiver 
center  frequency. 

3*3. 5. 2  Modulation  The  selectivity  test  was  run  at  the  modulation  character¬ 
istics  of  360  PRF  and  pulse  widths  of  1.5*  3*  6,  9*  15*  and  30  micro¬ 
seconds. 

3*3. 5*3  Measurement  Setup  The  selectivity  test  setup  is  shown  in  Figure 
3*3*5  for  both  NORMAL  and  MPI  receivers.  The  system  sync  was  used 
to  sync  the  signal  generator  to  the  indicator  scope.  A  transfer 
oscillator  and  a  frequency  counter  was  used  to  obtain  the  accuracy 
of  1  part  per  10^* 

3.3.5.U  Procedure 

(a)  The  receiver  and  signal  generator  were  tuned  to  a  standard  test 
frequency  and  standard  response  (MVS)  obtained. 

(b)  The  frequency  was  measured  with  the  transfer  oscillator  and 
frequency  counter. 

(c)  The  signal  power  was  increased  3  db  from  the  standard  response 
and  the  signal  frequency  increased  above  the  center  frequency 
until  the  standard  response  (MVS)  was  obtained. 
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3*3*5*U  Procedure  (Continued) 


(d)  The  signal  frequency  was  measured  and  recorded  as  the  upper 
3  db  point  of  the  selectivity  curve* 

(e)  The  signal  frequency  was  decreased  through  center  frequency 
until  the  standard  response  (MVS)  was  again  obtained* 

(f)  The  signal  frequency  was  measured  and  recorded  as  the  lower 
3  db  point. 

(g)  This  was  repeated  at  the  standard  test  frequencies  for  the 
6,  20,  UO  and  60  db  points.  Sets  of  curves  were  plotted 
at  the  different  pulse  widths  listed  in  3 *3*5 #2.. 

3. 3*5*5  Remarks 

(a)  It  was  noticed  that  the  receiver  frequency  drifted  between 
selectivity  measurements. 

(b)  The  first  complete  count  of  the  frequency  counter  was  used 
to  eliminate  as  much  drift  in  the  transfer  oscillator  as 
possible. 

(c)  The  NORMAL  and  MTI  standard  response  was  found  to  change  daily 
as  much  as  3  or  U  db.  This  may  have  been  caused  by  the  number 
of  organizations  working  on  the  radar  system  in  a  2U  hour  day* 
Each  measurement  taken  has  the  standard  response  (MVS)  recorded 
at  that  date.  The  response  would  remain  consistent  throughout 
a  working  period  of  8  hours. 

(d)  A  mid-pulse  minimum  visable  signal  (KPMVS)  was  used  as  a 
standard  response  for  wide  pulse  widths* 
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3. 3*5*6  Data 


NORMAL  RECEIVER 


Bate  2  May  1962 


Band  L 

Table  I  Low  Test  Frequency 


Receiver  Tuned  Frequency  (me)  1283»UU03H8 
Standard  Response  (MVS)  -93  dbm 
Pulse  Width  usee 


Relative 
Response  (db) 

+Af 

(kc) 

-Af 

OO 

Bandwidth 
_  _  (kc)  . 

3 

1172.632 

1039.206 

2231.838 

6 

1303. 7U0 

1H7U.268 

20 

U069.360 

3H76.101 

HO 

11213.628 

793H.080 

60 

19332. 9U8 

16379. H08 

Date  1  May  1?62 


Receiver  Tuned  Frequency  (me)  1282.9611+5U 
Standard  Response  (MVS)  -100  dbm 


Pulse  Width  3  'usee  (nominal) 


Relative 
Response  (db) 

+Af 

(kc) 

-Af 

(kc) 

Bandwidth 

_ikc). 

3 

939.166 

10H6.077 

2003. 2H3 

6 

1637.296 

1H10-.920 

20 

H369.671 

2330.77H 

Ho 

10990.929 

7186.176 

60 

1912H.310 

13731.971 
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3*3.5*6  Normal  Receiver  (Continued) 


Date  1  May  1962. 


< 


Receiver  Tuned  Frequency  (me)  12  83  *281+776 


Standard  Response  (MVS)  -106  dbm 


Pulse  Width  6  usee 


Relative 

Response  (db) 

+Af 

(kc) 

-Af 

(kc) 

Bandwidth 

(kc) 

3 

768. 99k 

808.430 

1577.424 

6 

945.899 

1015.666 

20 

2709.670 

1871.284 

4o 

7759.996 

5565«56o 

60 

16687.370 

12456.170 

Date  1  May  1962. 

Receiver  Tuned  Frequency  (me)  1283.32373!? 

Standard  Response  (MVS)  -106  dbm 

Pulse  Width  9  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

..(kc).  ... 

(kc) 

.  . .  .  . .  (kc) 

3 

1022.020 

393.825 

1415.845 

6 

1161.237 

824.873 

20 

2253.732 

1405.031 

Uo 

6855.653 

5329.550 

60 

15826.741 

11603.090 

Date  2  May  1962 

Receiver  Tuned  Frequency  (me)  1283 .5U5358 

Standard  Response  (MVS)  -102  dbm 

Pulse  Width  1$  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

52U. 185 

612.154 

1136.339 

6 

713.476 

868.411 

20 

1723.942 

1564.178 

Uo 

7478.837 

5075.928 

60 

15823.594 

11159.254 
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3*3. 5*6  Normal  Receiver  (Continued) 


Date  2  May  1962. 


Receiver  Tuned  Frequency  (me)  12 83 .289102 
Standard  Response  (MVS)  -101  dbm 


Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

_  .  (kc) 

3 

1231.3HH 

387.177 

1838.321 

6 

1929.072 

79H.032 

20 

3671.80I* 

1860.8U2 

Ho 

7378.193 

3863.602 

60 

13860.733 

12137.327 

Table  II  Mean  Test  Frequency 

Pate  1  May  1962 

Receiver  Tuned  Frequency  (me) 

1316.269207 

Standard  Response  (MS)  -97  dbm 

Pulse  Width  1.5  uspc 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

916.700 

11H0.3H9 

2037. 0H9 

6 

1291.209 

1332.1 1*3 

20 

2883.113 

1937.373 

Ho 

8298.733 

7637. 29H 

6o 

17638.863 

16303. 69H 

Date  30  April  15 

Receiver  Tuned  Frequency  (me) 

1316.093960 

Standard  Response  (MVS)  -107 

II 

Pulse  Width  3  usee  (Nominal) 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

.  (kc) 

3 

307. 3H0 

U68.228 

773.768 

6 

638.211 

773.726 

20 

1772. HlH 

1792.11*6- 

Ho 

6H73.833 

H910.867 

60 

A173.236 

11323.323 
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3. 3. 5.6  Normal  Receiver  (Continued) 


Date  30  April  1962 


Receiver  Tuned  Frequency  (me)  1316. 3JU7U23 
Standard  Response  (MVS)  -107  dbm 


Pulse  Width  6  usee 


Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

731.380 

571.205 

1302.585 

6 

776.351 

1090.1*03 

20 

2022.758 

U*9l*.121 

1*0 

5998.295 

5353.363 

60 

11*176.390 

10299.768 

Date  30  April  1962 

Receiver  Timed  Frequency  (me)  1316.031U7U 

Standard  Response  (HVS) 

-107  dbm 

Pulse  Width  9  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

_ (M) _ 

(kc) 

3 

1*53.000 

11*7.267 

600.267 

6 

691.357 

328.650 

20 

1275.092 

1278.637 

1*0 

5066.611 

31*60.571 

60 

12739.81*8 

9139.676 

Date  30  April  1962- 

Receiver  Tuned  Frequency  (me)  1316,209127 

Standard  Response  (MVS) 

-107  dbm 

Pulse  Width  1$  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

1*07.721 

569.529 

977.250 

6 

1010.  Ui*l* 

991.1*32 

20 

21*77.916 

172l*.092 

40 

6911*. 261* 

5681.679 

60 

13772.768 

11139.381 
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3. 3. 5. 6  Normal  Receiver  (Continued)  Date  1  Hay  1962 

Receiver  Tuned  Frequency  (me)  1316.0186HH 
Standard  Response  (MV'S)  -107  dbm 


Pulse  Width  30  usee  (10  X  Nominal) 

Relative 

<3 

+ 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

360.336 

172. 3Ho 

773.096 

6 

720.601 

370.387 

20 

3132.333 

1128. 6H3 

Ho 

H0H0.660 

331H.890 

60 

130H3.306 

927H.H36 

Table  III  High  Test  Frequency 

Date  1  May  1962 

Receiver  Tuned  Frequency  (me)  131*6.  735160 

Standard  Response  (MVS)  -97 

dbm 

Pulse  Width 

1.5  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

_ (kc) 

3 

693.723 

1138.230 

1833.973 

6 

1180.771 

16H1.268 

20 

29H3.16H 

23H0.207 

Ho 

9276. 03H 

8213. 1H2 

60 

17326.071 

16287.223 

Date  1  May  1962 

Receiver  Tuned  Frequency  (me)  131*6*9191*96 

Standard  Response  (MVS)  -98  dbm 

Pulse  Width  3  usee  (Nominal) 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

373. H36 

138H.276 

1939.712 

6 

88H.H7H 

1H79.6H3 

20 

3028.H68 

H39H.203 

HO 

8892. 67H 

8923.6HH 

60 

18001.378 

16772.233 
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3. 3.5*6  Normal  Receiver  (Continued) 


Date  1  May  1962 


Receiver  Tuned  Frequency  (me)  13 1*6. 2 81* 2 If? 
Standard  Response  (MS)  -107  dbm 
Pulse  Width  6  usee 


Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

3H 5.955 

515.971 

861.926 

6 

778.108 

616. H92 

20 

239H.700 

21H8.588 

Ho 

6260.533 

5723.157 

60 

IH070.I86 

11819.928 

Date  1  May  1962 

Receiver  Tuned  Frequency  (me)  131*6.230537 

Standard  Response  (MVS) 

-106.5  dbm 

Pulse  Width  9  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

165.  H73 

1006.231 

1171. 70H 

6 

781.016 

158H.657 

20 

2028.378 

3951.300 

Ho 

6862.913 

5o68.665 

60 

15212.076 

11702.856 

Date  1  14a  y  1962 

Receiver  Tuned  Frequency  (me)  131*6.310281* 

Standard  Response  (MS) 

-110  dbm 

Pulse  Width  15  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

.  . (kc) 

3 

H60.208 

707.188 

1167.396 

6 

757.099 

828.119 

20 

1910.911 

1732. H03 

Ho 

6818. 85H 

5273. HH8 

60 

1H? 90. 3 88 

11835. H60 
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3. 3. 5. 6  Normal  Receiver  (Continued) 


Date  1  May  1962 


Receiver  Tuned  Frequency  (me)  13l|6«307265 


Standard  Response  (MVS) 

-109  dbm 

Pulse  Width 

30  usee  (10  X  Nominal) 

Relative 

+Af 

-Af 

Response  (db) 

(kc) 

(kc) 

3 

398.3U9 

637.617 

6 

565.570 

77^.733 

20 

3171.766 

151A.7UO 

uo 

6125.382 

6580.1^0 

ho 

A557.5U8 

12288.558 

Bandwidth 

(kc) 

1035.966 
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3.3 #5.6  Data  (Continued) 


MCI  RECEIVER 


Date 


Table  I  Low  Test  Frequency 


Receiver  Tuned  Frequency  (me)  1283.53697U 


Standard  Response  (MVS)  -91  dbm 


Pulse  Width  1,5  nsec 


Relative  +Af  -Af 

Response  (db) _ (kc) _ (kc) 


3 

6 

20 

ho 

60 


609.U73  1593.361 

773.799  1613.662 

1963.008  218U.95U 

7398.637  6259.798 

1668U.608  Ui73U.7li; 


Date 

Receiver  Tuned  Frequency  (me)  1283.212370 
Standard  Response  (MVS)  -101  dbm 


Pulse  Width  3.0  usee  (Nominal) 

Re  lat  ive  +A 1  -A  f 

Response  (db) _ (kc) _ (kc) 


3 

H63.388 

288.959 

6 

727.515 

6U5.886 

20 

182H.05H 

1268.322 

Ho 

6078.212 

3337  .HHH 

60 

13538.738 

10526.280 

2  May  1962 


Bandwidth 

(kc) 

2202. 83U 


2  May  1962. 


Bandwidth 

(kc) 

752. 3U7 
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3.3.5. 6 


MTI  Receiver  (Continued)  Date  1  May  I962 

Receiver  Tuned  Frequency  (me)  1283.568752 
Standard  Response  (MVS)  -100  dbm 
Pulse  Width  6  usee 


Relative 

♦Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

__  (kc) 

3 

1U8.621 

U35.386 

58U.007 

6 

56U.733 

7U7.057 

20 

IU69.666 

1211.667 

Uo 

75U1.572 

3736.987 

60 

16268, 6U5 

13020.159 

Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  1283*586223 

Standard  Response  (MVS) 

-100  dbm 

Pulse  Width 

9  usee 

Relative 

♦Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

_  .  . (kc) 

_  (kc)  . 

3 

I96.UUO 

UU2.978 

639. 1*18 

6 

301.251 

711. U53 

20 

1293.337 

1530.027 

Uo 

6882.567 

U018.161 

60 

A2U8.755 

103U7.805 

Date  3  May  1962. 

Receiver  Tuned  Frequency  (me)  1283.32.56U2 

Standard  Response  (MVS) 

-101  dbm 

Pulse  Width  15  usee 

Relative 

+Ar 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

191.122 

U08.235 

599.357 

6 

605.939 

822. U59 

20 

159U.U9U 

1UU9.159 

Uo 

75UU.68U 

5370.667 

60 

158U9.311 

11013. UlO 

3— lU 


3.3 .5.6 


MTI  Receiver  (Continued) 


Date  3  May  1962 


Receiver  Tuned  Frequency  (me)  1283.269212 


Standard  Response  (MVS)  -1Q1  dbm 


Pulse  Width  30  usee  (10  X  Nominal) 


Relative 
Response  (db) 

♦Af 

(kc) 

■Af 

(kc) 

Bandwidth 

(kc) 

3 

394.396 

488.475 

882.871 

6 

1674.495 

728.865 

20 

3207.745 

1807.022 

UO 

6732.633 

5417.512 

60 

15620.969 

11131.864 

Table  II  Mean  Test  Frequency  Date  3  May  1962 


Receiver  Tuned  Frequency  (me)  13I5.U82650 
Standard  Response  (MVS)  -9Q  dbm 
Pulse  Width  1,5  usee 


Relative 
Response  (db) 

+Af 

(kc) 

-Af 

(kc) 

Bandwidth 

(kc) 

3 

1175.567 

1492.153 

2667.720 

6 

1631.624 

2014.216 

20 

4044.733 

3038.648 

4o 

11010.440 

9175.673 

60 

19534.382 

15526.243 

3. 3. $.6  MTI  Receiver  (Continued) 


Date  3  May  1962 


Receiver  Tuned  Frequency  (me)  1315.179621 
Standard  Response  (MVS)  -103  dbm 
Pulse  Width  3  usee  (Nominal) 


Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

386.822 

608. 417 

995.239 

6 

HH3.0HH 

676.730 

20 

1817.021 

1079.183 

4o 

5718.003 

3257.476 

60 

15851.919 

10516.207 

Date  3  Mhy  1962 

Receiver  Tuned  Frequency  (me)  1315*302501 

Standard  Response  (MVS)  -106  dbm 

Pulse  Width 

6  usee 

Relative 

♦Af 

-Af 

Bandwidth 

Response  (db) 

.  (kc)  . . 

(kc) 

(kc) 

3 

279.013 

469.031 

748.044 

6 

H28.635 

507.063 

20 

1216.369 

1159.899 

4o 

5730.765 

4617.276 

60 

15171.965 

9577.260 

Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  1315.23775U 

Standard  Response  -108  dbm 

Pulse  Width 

9  usee 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

306.808 

361.346 

668.154 

6 

35H.78H 

380.236 

20 

1041.967 

1133.173 

Ho 

5882.739 

3579.093 

60 

13322.088 

9981.940 
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3.3.5. 6 


MTI  Receiver  (Continued) 


Date  3  May  1962 


Receiver  Tuned  Frequency  (me)  1315.211073 
Standard  Response  (MVS)  -108  dbm 


Pulse  Width  1$  usee 


Relative  +Af  -Af  Bandwidth 

Response  (db) _ (kc) _ (kc) _ (kc ) 


3 

31*1*.  177 

6 

375.758 

20 

1301.1*02 

1*0 

6518.092 

60 

13658.639 

279.586  623.763 

1*72.961 
1160.831 
31U8.801 
9377.809 


Date  3  May  1962 


Receiver  Tuned  Frequency  (me)  1315 . 21961;! 


Standard  Response  (MVS)  -109  dbm 


Pulse  Width  30  usee  (10  X  Nominal) 

Relative  +Af  -Af 

Response  (db) _ (kc) _ (kc) 


3 

6 

20 

l*o 

60 


265. 38^  381.1*16 

1*39.080  5  68.879 

2090.301  1172.111 

5892.961  1*1*26.11*9 

11*129.051*  11236.688 


Bandwidth 

(kc) 

61*6.800 


Table  III  High  Test  Frequency  Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  131*6.720732- 
Standard  Response  (MVS)  -9l*  dbm 


Pulse  Width  1.3  usee 


Relative  +Af  -Af  Bandwidth 

Response  (db) _ (kc) _ (kc) _ (kc) 


3 

1131.355 

6 

1339. 718 

20 

3309.980 

1*0 

11131*.  291* 

60 

21759.1*99 

71*7.166  1878.521 

11*21.099 
3l*U*. 279 
8950.228 
16798.51*2 
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I 


3*3.5*6  MTI  Receiver  (Continued)  Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  13l|6.1|337 66 
Standard  Response  (MVS)  -105?  dbm 
Pulse  Width  3  usee  (Nominal) 


Relative 

Af 

-Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(kc) 

3 

1*99.351* 

287.A8 

786.502 

6 

828.839 

738.136 

20 

221*2.579 

131*2.323 

l*o 

9351*.  921 

3777.633 

60 

16815.8  66 

12007.025 

Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  13U6. 583196 

Standard  Response  (MVS) 

-106  dbm 

Pulse  Width  6  usee 

\ 

Relative 

+Af 

•Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

(V) 

3 

395.125 

1*1*7.1*36 

81*2 .5^1 

6 

61*3.376 

51*9.699 

20 

2093.137 

1927.071* 

Uo 

81*23.317 

5302.963 

60 

151*39. 060 

11166.1*19 

Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  13U6. ^89010 

Standard  Response  (MVS) 

-106  dbm 

Pulse  Width  9  usee 

Relative 

Af 

Af 

Bandwidth 

Response  (db) 

(kc) 

(kc) 

_ o») 

3 

1*29.306 

285.1*92 

71U.798 

6 

31*0.108 

816.197 

• 

20 

1620.931 

127U.782 

UO 

6609.827 

5621*.  81*0 

60 

13388.877 

12330.395 
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3. 3.5. 6  MTI  Receiver  (Continued) 


Date  3  May  1962 


Receiver  Tuned  frequency  (me)  131*6.511*958 
Standard  Response  (MVS)  -107  dbm 


Pulse  Width  15  usee 


Relative  +Af  -Af  Bandwidth 

Response  (db) _ (kc) _ (kc) _ (kc) 


3 

332.31*5 

6 

1*31.758 

20 

11*1*9.219 

1*0 

5779.259 

60 

15108.529 

257.138  589.1*83 

1*75.225 
1302. 19U 
5023.31*5 
101*87.931 


Date  3  May  1962 

Receiver  Tuned  Frequency  (me)  13l*6.50l*l*80 


Standard  Response  (MVS) 

-107  dbm 

Pulse  Width  30  usee  (10  X  Nominal) 

Relative 

+Af 

-Af 

Bandwidth 

Response  (db) 

(kc)  - 

(kc) 

_  (kc) 

3 

1*03.22  6 

391.1*59 

791*.  685 

6 

937.652 

612.780 

20 

2011.81*6 

1603.939 

1*0 

7803.178 

5170.950 

60 

13296.293 

10026.786 
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IB  Relative  to  Standard  Response  (MVS) 


DB  Relative  to  Standard  Response  (MVS) 


Figure  3. 3. 5. 3 


Normal  Receiver  Selectivity  Curve  -  6.0  usee  Pulse 


Standard  Response 
-106  dbm 


Figure  3.3«3>»U  Normal  Receiver  Selectivity  Curve  -  9.0  usee  Pulse 
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DB  Relative  to  Standard  Response  (MVS) 


0 


Figure  3* 3 • 5* S  Normal  Receiver  Selectivity  Curve  -  l£.0  usee  Pulse 
3-21; 


6o 


20 


I  \  I  I  I  I  I 

15  10  5  o  5  lo  15 

Af  (me)  < - f0  - ►  +Af  (me) 


20 


Figure  3»3»5»7  Normal  Receiver  Selectivity  Curve  -  1.5  usee  Pulse 
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-Af  « -  t0  - ►  +Af  (me) 


Figure  3* 3*5* 8  Normal  Receiver  Selectivity  Curve  -  3.0  usee  Pulse 


Figure  3.3. 5.9  Normal  Receiver  Selectivity  Curve  -  6.0  usee  Pulse 
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DB  Relative  to  Standard  Response  (MP  MVS) 


Figure  3.3»5>*11  Normal  Receiver  Selectivity  Curve  -  15.0  usee  Pulse 
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EB  Relative  to  Standard  Response  (MVS) 


Tuned  Frequency 
131*6.73$  me 


20  lj  10.  5  0  5  10  15  20 

-Af  (me)  4 - f0  - ►  +Af  (me) 

Figure  3. 3. 5*13  Normal  Receiver  Selectivity  Curve  -  1.5  usee  pulse 
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-Af  (me)  4 -  f0  - ►  +Af  (me) 

Figure  3*3. 5«1 U  Normal  Receiver  Selectivity  Curve  -  3»0  usee  Pulse 


EB  Relative  to  Standard  Response  (MVS) 


Figure  30-5.15  Normal  Receiver  Selectivity  Curve  -  6.0  usee  pulse 
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Figure  3«3«5»l6  Normal  Receiver  Selectivity  Curve  -  9.0  usee  Pulse 


Figure  3*3*5*l8  Normal  Receiver  Selectivity  Curve  -  30*0  usee  Pulse 


Figure  3«3«5»19  MTI  Receiver  Selectivity  Cvrve  -  1.5  usee  Pulse 
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Figure  3»3»5«20  MTI  Receiver  Selectivity  Curve  -  3*0  usee  Pulse 
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I 


I 


Tuned  Frequency 
1283.568  me 

Standard  Response 
-100  dbm 


20  15  io  5  o  5  io  15  20 


-Af  (me)  « -  f0  - ►  +Af  (me) 

Figure  3.3.5*23  MTI  Receiver  Selectivity  Curve  -  15.0  usee  Pulse 
3-U2 


0 


I 


3-U3 


Figure  3.3»£»2li  MTI  Receiver  Selectivity  Curve  -  30.0  usee  Pulse 


DB  Relative  to  Standard  Response  (MVS) 


20  15  10  5  o  5  io  15  20 


-Af  (mc)« - fQ  - *+Af  (me) 

Figure  3»3*5.25  MTI  Receiver  Selectivity  Curve  -  1.5  usee  Pulse 
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Figure  3«3»£»27  MTI  Receiver  Selectivity  Curve  -  6.0  usee  Pulse 
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DB  Relative  to  Standard  Response  (MVS) 


Figure  3*3.5.28  MTI  Receiver  Selectivity  Curve  -  9.0  usee  Pulse 
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3-U8 


Figure  3*3»5*29  MTI  Receiver  Selectivity  Curve  -  13>.0  usee  Pulse 


DB  Relative  to  Standard  Response  (MVS) 


Figure  3«3.5«31  MTI  Receiver  Selectivity  Curve  -  1.5  usee  Pulse 
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Figure  3.3»5»32  >  MTI  Receiver  Selectivity  Curve  -  3»0  usee  Pulse 
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Figure  3*3* 5*33  MTI  Receiver  Selectivity  Curve  -  6*0  usee  Pulse 
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IB  Relative  to  Standard  Response  (MP  MV’S) 


3-5# 


J 


v 


Figure  3.3.5*36  MTI  Receiver  Selectivity  Curve  -  30.0  usee  Pulse 


TS-419/U 

SIGNAL 

GENERATOR 


COAX- TO - 
WAVEGUIDE 
ADAPTER 


RECEIVER 

UNDER 

TEST 


EXTERNAL 


TRANSFER 

OSC. 

- 0 

— 

FREQUENCY 

COUNTER 

HP-540A 

FR-38A/U 

B7B* 

PULSE 

GENERATOR 


OSCILLOSCOPE 

Tek-551 


SYSTEM  TRIGGER 


*NOTE-  Pulse  Generator  used  only  for  wide  Pulse  Widths 


Figure  3.3.5  Selectivity  Test  Block  Diagram 


3,3.6 

3.3.6*1 


Spurious  Response 


General  Spurious  responses  occur  when  a  receiver,  due  to  its 
circuitry  and  construction,  reacts  to  off  “frequency  signals.  Spur¬ 
ious  responses  are  often  functions  of  internal  frequencies  inherent 
within  the  receiver,  combining  with  an  external  signal  to  cause 
a  response.  These  internal  signals  may  be  caused  by  harmonics 
of  the  oscillators  in  the  receiver.  This  test  is  a  measure  of 
the  receivers  response  to  the  external  frequencies  when  considering 
the  frequencies  already  present  in  the  receiver. 

3.3. 6. 2  Measurement  Setup  The  test  setup  is  shown  in  Figure  3.3.6.  The 
signal  generators  were  connected  through  low  or  high  bandpass 
filters  to  a  coax-to -waveguide  adapter  on  the  receiver  under  test* 

An  oscilloscope  was*  used  at  the  video  output  of  the  receiver  to 
measure  the  standard  response.  (MVS) 

3. 3. 6. 3  Procedure 

a.  The  receiver  was  tuned  to  a  standard  test  frequency  and  set  for 
normal  operation. 

b.  The  signal  generator  was  set  for  maximum  power  output  with  the 
modulation  characteristics  of  the  system  under  test* 

c.  Each  signal  generator  as  required  was  tuned  from  a  lower  fre¬ 
quency  limit  to  the  upper  frequency  limit  to  cover  a  10  kc  to 
10  kmc.  Signal  generators  and  appropriate  filters  were  changed 
to  cover  the  required  frequency  range. 

d.  When  a  response  was  detected,  the  signal  generator  power  necessary 
to  cause  a  standard  response  (MVS)  was  recorded. 

e.  The  frequency  of  the  response  was  measured  and  recorded. 
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3.3.6*3 


Procedure  (Continued) 


f.  The  attenuation  due  to  the  coax-to-waveguide  adapter  and  cable 
losses  were  added  to  the  signal  generator  reading  giving  a  cor¬ 
rected  power  level* 

3.3.6.U  Remarks 

a*  The  asterisk  in  the  Power  Input  column  means  the  power  levels 
were  not  recorded  because  the  signal  generator  was  operated 
above  its  calibration  limits. 

b.  Power  levels  in  data  include  loss  due  to  out  of  band  character¬ 
istics  of  coax-to-waveguide  adapter. 

c.  The  Coax-to-Waveguide  Adapt  Graph  was  derived  by  the  Bendix 
Instrument  Repair  and  Calibration  Laboratory.  Two  identical 
coax-to-waveguide  adapters  were  connected  to  a  waveguide  and  a 
slotted  line.  A  signal  source  was  connected  to  one  coax-to- 
waveguide  adapter  and  the  balometer  was  connected  to  the  other 
coax-to-waveguide  adapter.  The  balometer  was  also  used  for  a 
direct  reading  of  the  signal  source  to  be  used  for  attenuation 
and  VSVJR  correction  as  the  frequency  was  changed  and  plotted. 

Then  n ew  graphs  were  plotted  as  the  waveguide  length  was  increased 
and  the  frequency  of  the  signal  source  was  increased.  After 
numerous  and  direct  substitutions  were  plotted,  the  final  graph 
was  the  average  attenuation  of  the  coax-to-waveguide  adapter  over 
a  frequency  range  of  zero  to  10  kmc.  The  first  response  was  at 
1.5  kmc.  Figure  3. 3. 6.1  is  the  block  diagram  of  the  Coax-to- 
Waveguide  Adapter  Test  setup. 
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3.3.6.S 


Data 


Date  7  March  1962 


Band  L 
Table  I 

Receiver  Frequency  12 83 ♦  5>  me 
Stalo  Frequency  1313  «'5~  roc 
Intermediate  Frequency  30*0  me 


Spurious 
Frequency  (me) 


Identification 

p  a  si£g 


Power  Input 
(dbm) 


1298.8 

2 

1310.0 

8 

1329.0 

2 

1343.5 

1 

2597.0 

2 

2657.0 

2 

3905.0 

3 

3970.5 

3 

U58ii.O 

7 

5224.0 

4 

5240.0 

8 

5269.O 

8 

5285.0 

U 

5517.0 

— 

5624.0 

— 

5681.0 

13 

5702.0 

13 

5920.0 

18 

65HO.O 

5 

6593.0 

5 

9150.0 

— 

9215.0 

Hi 

•a ■  See  Remarks 

(3 .3.6.1+) 

2 

_ 

-55.0 

8 

- 

-4+5.0 

2 

■f 

-32.0 

1 

+ 

-78.0 

1 

- 

-27.5 

1 

+ 

-31.0 

1 

- 

^9.7 

1 

+ 

-25.2 

1 

- 

-17.5 

1 

- 

-33,2 

2 

- 

* 

2 

+ 

«• 

1 

+ 

-54.5 

* 

3 

# 

-]$.7 

3 

+ 

* 

h 

4- 

* 

1 

_ 

-42.0 

1 

+ 

-38.5 

2 

+ 

* 
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3.3.6.$  Data  (Continued) 


Table  II 


Receiver  Frequency  1311*.  8  me 
Stalo  Frequency  13UU » 8  roc 
Intermediate  Frequency  30.0  me 


Spurious 

Identification 

Frequency  (me) 

2 - 

_sign 

1329.$ 

2 

2 

- 

13$9.$ 

2 

2 

+ 

1373.0 

1 

1 

+ 

26$8.0 

2 

1 

- 

2718.0 

2 

1 

+ 

l*oo$.o 

3 

1 

- 

1*06$.0 

3 

1 

+ 

$31*8.0 

1* 

1 

- 

$387.0 

16 

k 

$392.0 

8 

2 

- 

$1*07.0 

1* 

1 

+ 

$6$2.0 

21 

5 

♦ 

6687.0 

$ 

1 

+ 

671*$.  0 

$ 

1 

9360.0 

See  Remarks  3. 3. 6.1* 

Power  Input 
(dbm) 


-1*9. 0 
-26.0 
-77.$ 
-16. $ 
-10.0 
-33.2 
-29.5 
-57.6 


-$8.2 

* 

-2l*.$ 

■St 

* 
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Table  III 


3. 3.6.5  Pat A  (Continued) 


Receiver  Frequency  13U6.5  me 
Stalo  Frequency  1316,5  me 
Intermediate  Frequency  30.0  me 


* 


Spurious 
Frequency  (me) 

1286.5 

1322.5 
1322.0 
2603.0 
2663.0 
3919.0 
3981.0 
5237.0 
5298.0 
56U8.0 
5695.0 
5908.0 
59bO.O 
6551.0 
6610.0 
9220.0 


Identification 

p  q  sign 

11- 
h  k  + 

2  2  + 

2  1- 

2  1  + 

3  1 

3  1  + 

k  1 

k  1  + 


9  2 

9  2 

5  1 

5  1 


*  See  Remarks  3.3.6.U 


Power  Input 
(dbm) 

-72.0 

-17.0 

-36.0 

-22.5 

-16.0 

-33.7 

-28.2 

-58.2 

-51.2 

* 

-15.3 

it 

it 

-28.U 

-32.5 

-U3.U 
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Test  Equipment  Used 

1.  Signal  Generators 

a.  MSG-1 

b.  TS-419/U 

c.  TS-621/U 

d.  HP-612A 

e.  TS-510/U 

f.  TS-622/U 

g.  Standard-65B 

2.  Frequency  Meter 

a.  FXR-N410A 

b ♦  FXR-N414A 

3.  Filters ; Bandpass 

a.  Polarad-F-750 

b.  Polarad-F-1180 

c.  Polarad-F-205O 

d.  Polarad-F-3550 

e.  Polarad-F-6300 

4.  Filters ;Lowpass 

a.  Microlab-FL-301 

b.  Microlab-FL-601 

c.  Micro lab- FL-801 

5.  Oscilloscope 
a.  Tek-551 


Figure  3,3.6  Spurious  Response  Test  Block  Diagram 


3-60 

i 


O 


qp  up  uoppBTiU8q4V 


Os 


VO 


XA 


s 

o 

g 

& 


-=X 


CA 


CM 


H 


3-61 


Figure  3.3.6.A  Coax-to-Waveguide  Adapter  Calibration  Curve 


Sig 

Source 


Bolometer 


Figure  3.3.6.B  Coax-to-Waveguide  Adapter  Calibration  Test  Block  Diagram 
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3.3*7 


3.3*7. 1 


3.3. 7.2 


3* 3. 7. 3 


Overall  Susceptibility 

General  The  purpose  of  this  test  is  to  determine  the  susceptibility 
of  the  entire  receiving  system  at  representative  receiver  spurious 
frequencies*  This  test  utilizes  the  antenna,  the  transmission  line 
and  the  previously  tested  receiver.  The  receiver  spurious  response 
frequencies  as  determined  in  paragraph  3.3.6  are  for  these  meas¬ 
urements. 

Measurement  Setup  Tests  were  first  begun  on  the  AN/FPS-8.  The 
site  layout  is  shown  in  Figure  3. 3. 7.1.  The  test  equipment  is 
shown  in  Figure  3.3.7.  The  signal  source  used  was  a  fixed  power 
output  transmitter,  with  a  modulated  CW  signal.  The  transmitting 
antennas  used  were  circularly  polarized  with  a  relatively  constant 
gain  of  11.3  db.  The  FIM  used,  as  shown  in  Figure  3.3.7  was  the 
NF-112  and  its  associated  tuning  heads. 

Procedure 

a.  A  Field  Intensity  Meter  was  set  up  with  a  test  antenna  erected 
adjacent  to  and  at  the  same  elevation  as  the  antenna  under  test. 

b.  The  field  strength  of  the  test  signal  was  measured  and  recorded. 

c.  The  Field  Intensity  Meter  was  then  connected  through  a  coax-to- 
waveguide  adapter  to  the  waveguide  of  the  radar  antenna. 

d.  The  field  strength  of  the  test  signal  at  that  point  was  measured 
and  recorded. 

e.  The  difference  between  the  two  signals  was  the  gain  or  loss  of 
the  antenna  and  transmission  system. 
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•3. 3. 7. 3 


Procedure  (Continued) 


f.  When  the  test  antenna  gain  was  greater  than  the  cable  loss 
(in  db),  the  difference  indicated  that  the  amount  of  power 
(in  dbm)  ■  measured  at  the  FIM  was  more  than  the  power  actually- 
received  at  the  test  antenna.  Conversely,  if  the  known  cable 

n 

loss  exceeded  the  test  antenna  gain,  the  power  measured  at  the 
FIM  was  less  than  the  power  actually  delivered  to  the  test 
antenna.  These  corrections  had  to  be  applied  to  the  test  an¬ 
tenna  received  power, 

g.  The  power  received  at  the  radar  antenna  was  measured  through  a 
coax-to -wave guide  adapter,  for  which  a  calibration  curve  was 
obtained,  Figure  3.3.6A.  The  correction  indicated  on  the  cali¬ 
bration  curve  for  various  frequencies  were  added  to  the  measured 
power  received  at  the  radar  antenna, 

h.  The  gain  of  the  radar  antenna  was  calculated  from  the  difference 
in  the  corrected  received  powers  of  the  test  antenna  and  the 
radar  system,  plus  the  known  cable  losses  and  the  calibration 
gain  of  the  test  antenna.  With  this  gain  known,  the  signal 
strength  of  the  various  responses  could  be.  used  to  calculate 
the  apparent  power  density  at  the  radar  system  antenna  which 

is  necessary  to  cause  the  receiver  to  respond. 

i.  The  method  described  above  was  performed  atadistance  of  1539 
meters  using  a  circularly  polarized  transmitting  antenna  having 
a  gain  of  11.3  db.  The  results  of  this  test  are  shown  in 

3. 3. 7.3  (Data). 
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3.3.7.U 


Remarks 


a*  The  antenna  of  the  system  under  test  has  a  large  aperture  and 
encompasses  a.  .wavefront  that  is  a  large  number  of  wave-lengths 
in  area.  In  the  usual  environment  at  an  operational  radar  site, 
any  signal  source  that  is  not  at  a  high  elevation,  such  as  an 
airborneradar  set,  is  subject  to  many  reflections*  These  re¬ 
flections  arrive  at  the  antenna  at  various  phase  angles  relative 
to  the  direct  radiation  and  thus  make  it  impossible  to  uniformly 
illuminate  the  large  aperture  of  the  antenna  under  test.  The 
data  gathered  in  this  series  of  tests  indicated  the  following: 

(1)  Any  signal  subject  to  ground  environment  will  present  far 
less  effective  gain  on  a  large  aperture  antenna  due  to 
non-uniform  illumination  of  the  area  involved. 

(2)  The  exact  effective  gain  of  each  signal  is  dependent  upon 
its  position  in  the  environment  and  varies  according  to  the 
number  of  reflections  created  over  the  area  involved, 

(3)  The  present  experimental  results  must  be  considered  only 
as  representative  of  a  signal  at  a  specific  location  and 
time, 

b.  The  data  has  been  presented  in  terms  of  antenna  gain.  The 

calculations  of  power  densities  were  not  performed  because  of 
the  inconsistent  gain  figure* 
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3. 3.7.5 


Data 


Date  10  August  1962 


Band  L 

Measurement  Distance  1539  meters 

Signal  Source  Antenna  Polarisation  Circular 

Signal  Source  Antenna  Gain  11.3  db. 


Frequency 

(me) 

Test  Ant. 
Rec.  Pwr. 
(dbm) 

Radar  Ant . 
Rec.  Pwr. 
(dbm). 

Signal  Source 
Output 
(dbm) 

Radar  Ant 
Gain 
(db) 

1283.5 

-1*0.8 

-27.1 

+52.8 

13.7 

1315.0 

-1*0.6 

-27.3 

+53.6 

13.3 

1343.5 

-ID. 7 

-26.8 

+52.9 

13.9 

1375.0 

-1*0.7 

-25.3 

+53.3 

15.4 

2658.0 

-1*7.9 

-33.8 

+52.4 

14.1 

2663.0 

-1*7.9 

-35.8 

+52.4 

12.1 

3905.0 

-51.2 

-26.8 

+51.5 

24.4 

3981.0 

-51.2 

-26.3 

+51.5 

24.9 

U005.0 

-51.2 

-28.3 

+52.3 

22.9 

5224.0 

-1*3.0 

-27.8 

+52.6 

15.2 

5298.0 

-1*3.0 

-24.3 

+52.4 

18.7 

5348.0 

-1*3.0 

-22.3 

+52.3 

20.7 

6540.0 

-54.5 

-24.3 

+5i.o 

30.2 

6610.0 

-54.5 

-21.8 

+51.0 

32.7 

6687.0 

-54.5 

-23.3 

+5i.o 

31.2 

9150.0 

-68.8 

-25.3 

+49.0 

43.5 

9220.0 

-68.8 

-27.8 

+49.0 

4i.o 

9360.0 

-68.8 

-28.8 

+48*3 

4o.o 
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3.3.8 


3. 3. 8.1 


3. 3. 8. 2 


3. 3. 8. 3 


Intermodulation  Test 

General  The  intermodulation  characteristics  of  receivers  are  of 
primary  importance  because  they  are  indicative  of  the  interference 
potential  of  the  receiver  when  in  the  presence  of  off -channel 
signals.  Assuming  that  these  signals  have  not  been  mixed  before 
arriving  at  the  receiver,  some  mixing  can  be  expected  in  the  r-f 
amplifier  and/or  the  first  mixer  circuits.  If  one  of  the  extraneous 
signals  generated  in  this  manner  happens  to  fall  at  the  receiver 
tuned  frequency,  then  interference  of  a  co-channel  nature  is  the 
result. 

The  third  order  modulation  is  potentially  the  most  serious 
type  of  intermodulation,  but  the  primary  and  fifth  order  cannot 
be  neglected. 

This  test  is  designed  to  measure  the  primary,  third  and  fifth 
order  intermodulation  characteristics,. 

Measurement  Setup  The  test  setup  is  shown  in  Figure  3.3.8.  Two 
signal  generators  were  used  to  generate  the  signals  that  were  needed.. 
These  signals  were  isolated  from  each  other  by  a  power  divider  and 
then  fed  through  a  coax-to -wave guide  adapter  to  the  preamplifier 
of  the  receiver.  An  oscilloscope  was  used  to  monitor  the  receivers 
video  output. 

Procedure 

a.  The  receiver  was  tuned  to  a  standard  test  frequency. 

b.  Both  signal  generators  were  set  for  CW  operation  with  maximum 
equal  outputs. 
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3.3. 8. 3 


Procedure  (Continued) 


c.  The  signal  generators  were  tuned  for  primary  mixing  where 

f o  =  fa  -  where  f0  is  the  receiver  tuned  frequency  and  fa 
and  fb  are  other  frequencies  whose  difference  equals  fo* 

d*  When  aresponse  was  noticed,  one  signal  generator  fa  was  set 
for  the  desired  modulation  characteristics,  then  both  signal 
generator  outputs  were  adjusted  equally  to  give  a  standard 
response  (MVS). 

e.  The  validity  of  the  intermodulation  was  checked  by  removing 
first  fa  signal  generator,  reconnecting  fa  and  then  disconnect¬ 
ing  fb  signal  generator.  If  the  response  were  true  intermodu- 
lation,  it  would  be  noticed  only*  with  both  signal  generators 
connected. 

f .  The  frequencies  that  caused  a  response  were  measured  and  re¬ 
corded. 

g.  This  was  repeated  for  a  set  of  frequencies  (fa  and  f^)  that 
would  give  enough  points  to  establish  a  curve. 

h.  This  procedure  was  repeated  for  third  order  mixing  where 
f0  =  2fa  -  fb  and  the  responses  recorded. 

i.  This  procedure  was  repeated  for  fifth  order  mixing  where 
fQ  =  3fa  -  2fk  and  the  responses  recorded. 

j.  This  test  was  repeated  for  all  standard  test  frequencies. 

3. 3.8.1;  Remarks 

a.  No  primary  or  fifth  order  mixing  was  observed* 

b.  The  A  f  recorded  in  the  data  column  is  difference  between  the 
receiver  tuned  frequency  and  fa  (  A  f  =  f 0  »  fa). 
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3.3.8.$ 


Data 


Date  7  May  1962 


Band  L 

Pulse  Repetition  Rate  360  pps 
Pulse  Width  3«0  usee 
Receiver  Tuned  Frequency  (me)  1283>$ 
Receiver  Standard  Response  (MVS)  -10$  dbm 
Table  I 


Intermodulation 

Order 

Frequency 
fa  (me) 

Frequency 
fb  (m°) 

Af  (me) 

Power 

Input  (dbm) 

3rd  Order 

129U.0 

1308.2 

-10.5 

-21*. 5 

3rd  Order 

1 296.$ 

1309.8 

-13.0 

-20.5 

3rd  Otrder 

1297.3 

1311.6 

-13.8 

-19.5 

3rd  Order 

1299.2 

1313.U 

-15.7 

-18.5 

3rd  Order 

1299.3 

1315.6 

-16.0 

-21.5 

3rd  Order 

1300.3 

1317.8 

-17.0 

-21.5 

3rd  Order 

1301.6 

1320.2 

-18.1 

-20.5 

3rd  Order 

1271.1 

1260.9 

+12.1* 

-35.5 

3rd  Order 

1265.lt 

12U7 . 9 

+18.1 

-31.5 

3rd  Order 

1263.3 

121*3.8 

+20.0 

-30.0 

3rd  Order 

1262.2 

121*1.2 

+21.3 

-28.5 

3rd  Order 

1261.3 

1239.3 

+22.2 

-27.0 

3rd  Order 

1260.3 

1237.5 

+23.2 

-26.0 

3rd  Order 

1259.8 

1236.2 

+23.7 

-25.5 
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3.3.8.$  Data 


Date  7  May  1962 


Band  L 

Receiver  Tuned  Frequency  (me)  13 1$ 
Receiver  Standard  Response  (MVS)  -106  dbm 
Table  II 


Intermodulation 

Order 

Frequency 
fa  (me) 

Frequency 
fb  (me) 

Af  (me) 

Power 

Input  (dbm) 

3rd  Order 

1326.9 

1339.5 

-11.1* 

-32.5 

3rd  Order 

1329.5 

131*6.7 

-n*.  0 

-29.5 

3rd  Order 

1332.5 

1350.5 

-17.0 

-27.5 

3rd  Order 

133U.3 

1353.0 

-18.8 

-2U.5 

3rd  Order 

1335.7 

1356.2 

-20.2 

-23.5 

3rd  'Order' 

. 1336.9 

1358.1* 

-21.1* 

-22.5 

3rd  Order 

1337.1* 

1359.6 

-21.9 

-21.5 

3rd  Order 

1302.1* 

1289.9 

+13.1 

-26.5 

3rd  Order 

1301.6 

1288.2 

+13.9. 

-23.5 

3rd  Order 

1301.2 

1287.1* 

+ll*.3 

-2U.5 

3rd  Order 

1300.7 

1286.5 

+ll*.8 

-23.5 

3rd  Order 

1300.2 

1285.1* 

+15.3 

-21*. 5 

3rd  Order 

1298.6 

1282.1* 

+16.9 

-23.5 

3rd  Order 

1297.0 

1279.1 

+18.5 

-21*. 5 

3rd  Order 

1295.9 

1276.5 

+19.6 

-21*. 5 

3rd  Order 

1293.7 

1272.6 

+21.8 

-2l*.5 

3-70C 


3.3. 8.5 


Data 


Date  7  May  1?62 


Band  L 

Receiver  Tuned  Frequency  (me)  13U6»5 
Receiver  Standard  Response  (MVS)  -107  dbm 
Table  in 


Int  e  rmodulat  ion 
Order 

Frequency 
fa  (me) 

Frequency 
fb  (me) 

Af  (me) 

Power 

Input  (dbm) 

3rd  Order 

1374.8 

1404.0 

-28.3 

-19.5 

3rd  Order 

1375.7 

1405.5 

-29.2 

-28.5 

3rd  Order 

1377.6 

1408.7 

-31.1 

-29.5 

3rd  Order 

1380.1 

1413.4 

-33.6 

-28.5 

3rd  Order 

1381.5 

1416.2 

-35.0 

-26.5 

3rd  Order 

1383. U 

1420.8 

-36.9 

-25.0 

3rd  Order 

1385.2 

1423.5 

-38.7 

-23.5 

3rd  Order 

1386.3 

1426.0 

-39.8 

-21.5 

3rd  Order 

1333.2 

1320.2 

+13.3 

-34.5 

3rd  Order 

1309.9 

1274.2 

+36.6 

-24.5 

3rd  Order 

1309.2 

1272.7 

+37.3 

-24.5 

3rd  Order 

1308.5 

1271.2 

+38.0 

-23.5 

3rd  Order 

1308.0 

1270.2 

+38.5 

-22.5 

3rd  Order 

1307.1; 

1269.0 

+39.1 

-22.5 

3rd  Order 

1306.7 

1267.7 

+39.8 

-22.5 

3-70D/3-70E 


*  Frequency  meter  inserted  only  to  measure  frequency. 

Figure  3.3.8  Block  Diagram  for  Receiver  Intermodulation  Test 


i 
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3.3.9 


Adjacent  Signal  Interference 


3.3. 9.1  General  The  two-signal  adjacent  frequency  test  is  a  measure  of 
the  response  of  a  receiver  to  weak  and  strong  desired  signals  in 
the  presence  of  weak  and  strong  off-frequency  interfering  signals. 
Interference  to  the  desired  signal  may  be  simultaneously  due  to 
one  or  more  of  the  following  causes:  cross -modulati on ,  spurious 
responses  and  receiver  de sensitization.  This  test  is  a  measure 

of  the  ability  of  the  receiver  to  perform  its  normal  function 
despite  these  forms  of  interference. 

3. 3.9. 2  Measurement  Setup  The  test  setup  is  shown  in  figure  3.3.9.  The 
desired  signal,  receiver  and  indicator  were  synchronized  with 

the  system  sync.  The  undesired  signal  was  CW  and  the  desired 
signal  was  modulated  with  the  systems  normal  modulation 
characteristics  * 

3. 3.9*3  Procedure 

(a)  The  desired  signal  was  tuned  to  the  center  frequency  of 
the  receiver  under  test.  A  6-db  attenuator  was  added  and 
the  standard  response  (MVS)  was  obtained. 

(b)  The  6~db  attenuator  was  removed  and  the  undesired  signal 
was  connected  and  set  approximately  10  me  below  center 
frequency,  at  a  maximum  output  level. 

(c)  The  undesired  signal  was  tuned  towards  center  frequency 
until  the  desired  signal  decreased  to  the  standard  response 
level  (MVS).  The  frequency  was  measured  and  recorded. 
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3 *3 *9*3  Procedure  (Continued) 


(d)  The  6-db  attenuator  was  reinserted  in  the  desired  signal  path 
and  the  desired  signal  generator  was  increased  to  a  standard 
response*  The  output  level,  now  +12  db  from  MV 3,  was  recorded 
and  the  6  db  was  again  removed. 

(e)  The  frequency  of  interfering  signal  was  increased  until  a 
standard  response  (MVS)  was  again  obtained.  This  frequency 
was  measured  and  recorded. 

(f)  Steps  (b)  thru  (c^  were  repeated  adding  approximately  6  db 
to  the  desired  signal  each  time  until  the  interfering  signal 
equaled  the  center  frequercy  of  the  receiver. 

(g)  Steps  (a)  thru  (f)  were  repeated  with  the  interfering  signal 
generator  tuned  approximately  10  me.  above  the  center  frequency. 

(h)  The  entire  test  was  repeated  setting  the  interfering  signal 
generator  for  output  levels  of  -6,  -12,  and  -30  dbm. 

3.3.9*U  Remarks 

(a)  Maximum  power  available  at  receiver  input  for  undesired  signal 
was  -13.5  dbm  due  to  necessary  coupling  network. 

(b)  Frequency  measurements  were  made  with  a  FXR-NlflOA  frequency 
meter  of  .01$  accuracy. 

(c)  The  NORMAL  and  HTI  standard  response  was  found  to  change  daily 
as  much  as  3  or  1*  db.  This  may  have  been  caused  by  the  number 
of  organizations  working  on  the  radar  system  in  a  2k  hour  day. 
Each  measurement  taken  has  the  standard  response  (MVS)  recorded 
at  that  date.  The  response  would  remain  consistent  throughout 
a  working  period  of  8  hours. 
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3.3 .9.5  Data 


Date  29  March  1962 


Band  L 

NORMAL  RECEIVER 


Receiver  Tuned  Frequency  1315*5  me 


Standard  Response  (MVS)  -107  dbm 


Desired  Signal 

Power  (dbm) 

Undesired  Signal 

Power  (dbm) 

-Af 

(me) 

♦Af 

(me) 

-101 

-13.5 

2.8 

3.1 

-  95 

-13.5 

2.3 

2.3 

-  89 

-13.5 

2.0 

1.6 

-  83 

-13.5 

i.U 

0.8 

-  77 

-13.5 

0.3 

0.3 

-  71 

-13.5 

0 

0 

-101 

-19.5 

2.3 

2.1 

-  95 

-19.5 

1.7 

1.2 

-  89 

-19.5 

1.2 

0.8 

-  83 

-19.5 

0 

0 

-101 

-25.5 

3.3 

2.1 

-  95 

-25.5 

2.8 

1.3 

-  89 

-25.5 

2.2 

0.7 

-  83 

-25.5 

1.3 

0 

-  77 

-25.5 

0 

-101 

-U3.5 

2.7 

1.2 

-  95 

-U3.5 

2.0 

0.6 

-  89 

-U3.5 

1.2 

0.2 

-  83 

-U3.5 

0.3 

0 

-  77 

-U3.5 

0 
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3.3 .9.5 


Data  (Continued) 


Date  23  March  1962 


MTI  RECEIVER 
Table  I 


Receiver  Tuned  Frequency  1314.0  me 
Standard  Response  (MVS)  -101  dbm 


Desired  Signal 

Undesired  Signal 

-Af 

+Af 

Power  (dbm) 

Power  (dbm) 

(me) 

(me) 

-95 

-13.5 

6.0 

3.7 

-89 

-13.5 

5.1 

3.1 

-83 

-13.5 

4.2 

2.2 

-77 

-13.5 

4.0 

1.1 

-71 

-13.5 

2.8 

0.7 

-65 

-13.5 

2.1 

0.4 

-59 

-13.5 

1.8 

0.2 

-53 

-13.5 

0.5 

0 

-1*7 

-13.5 

0 

0 

Table  II 

Date  26 

March  19  ^ 

Receiver  Tuned  Frequency  131^.0  me 
Standard  Response  (MVS)  -lOU  dbm 

Desired  Signal 

Undesired  Signal 

-Af 

+Af 

Power  (dbm) 

Power  (dbm) 

(me) 

--  (mcl 

-98 

-19.5 

5.0 

3.2 

-92 

-19.5 

4.3 

3.0 

-86 

-19.5 

3.4 

2.5 

-80 

-19.5 

2.5 

2.0 

-74 

-19.5 

2.0 

1.0 

-68 

-19.5 

o.5 

0.5 

-62 

-19.5 

0.3 

0.2 

-56 

-19.5 

0 

0 

-98 

-25.5 

4.5 

3.0 

-92 

-25.5 

3.8 

2.7 

-86 

-25.5 

3.3 

2.2 

-80 

-25.5 

2.2 

2.0 

-74 

-25.5 

1.5 

0.9 

-68 

-25.5 

o.5 

0.3 

-62 

-25.5 

0.2 

0.2 

-56 

-25.5 

0 

0 

-98 

-43.5 

3.2 

2.5 

-92 

-43.5 

2.7 

1.7 

-86 

-43.5 

2.2 

1.3 

-80 

-43.5 

1.0 

o.5 

-74 

-43.5 

0.3 

0.2 

-68 

-43.5 

0 

0 
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Figure  3» 3» 9.1  Normal  Receiver  Adjacent  Signal  Interference  Curve 
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(SAH) 


30 


Tuned  Frequency  1315 «5  me 
Interfering  Signal  Power  -19 
Standard  Response  -107  dbm 


♦  5  dbg 


5 


Figure  3*3»9.2  Normal  Receiver  Adjacent  Signal  Interference  Curve 


DB  Relative  to  Standard  Response  (MVS) 


-Af  (me)  4 - f0  - ►  +Af  (me) 

Figure  3*3* 9»3  Normal  Receiver  Adjacent  Signal  Interference  Curve 
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-Af  (me)  4- 


♦  +Af  (me) 


Figure  3.3.9.U  Normal  Receiver  Adjacent  Signal  Interference  Curve 


-Af  (me)  4 - £q - ►  +Af  (me) 


Figure  3. 3. 9. S>  MTI  Receiver  Adjacent  Signal  Interference  Curve 
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T 

5 


*e  3.3o 


i  i  i  i  i  I  i  i  i  r 

4321012  3  4  5 

-Af  (me)-* - f0  - *+Af  (me) 


9.6  MTI  Receiver  Adjacent  Signal  Interference  Curve 
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(MVS) 
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3.3.10 


3.3.10.1 


3.3.10.2 


3.3.10.3 


3.3.10.H 


Pulse  Be sensitization 

General  The  pulse  de sensitization  test  is  indicative  of  the 
capabilities  of  a  receiver  in  the  presence  of  oh-frequency  pulsed 
interference.  It  measures  receiver  recovery  characteristics 
following  an  interfering  signal. 

Measurement  Setup  The  test  setup  is  shown  in  figure  3.3*10. 

The  system  sync  was  fed  to  the  undesired  signal  and  to  a  Tektronix 
5U5  Oscilloscope.  The  delayed  output  trigger  from  the  oscilloscope 
was  used  to  trigger  th*  desired  signal.  The  pulse  characteristics 
of  both  signal  generators  were  the  normal  modulation  characteristics 
of  the  radar  system. 

Procedure 

(a)  Both  signal  generators  and  the  receiver  were  tuned  to  the 
mean  test  frequency. 

(b)  The  sync  delay  of  the  desired  signal  was  set  to  l/2  PRF  in 
seconds, 

(c)  The  un desired  signal  generator  was  set  at  maximum  output  and 
held  constant  throughout  the  test. 

(d)  The  standard  response  (MVS)  was  then  obtained  with  the  desired 
signal  and  recorded. 

(e)  The  delay  was  decreased  and  the  standard  response  (MVS)  meas¬ 
ured  at  each  increment  until  the  desired  signal  delay  was  at 
minimum. 

Remarks 

(a)  Maximum  interfering  power  available  was  -13.5  dbm  due  to  the 
necessary  coupling  network. 
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Date  29  March  1962 


3.3.10.5  Data 


Band  L 

NORMAL  RECEIVER 

Receiver  Tuned  Frequency  1315.5  me 
Standard  Response  (MVS)  -10?  dbm 


Desired  Pulse 

Desired  Signal 

Undesired  Signal 

Delay  (usee) 

Power  (dbm) 

Power  (dbm) 

liioo 

-107 

-13.5 

1000 

-107 

-13.5 

600 

-107 

-13.5 

200 

-107 

-13.5 

100 

-107 

-l 3.5 

20 

-107 

-13.5 

10 

-107 

-13.5 

8 

-107 

-13.5 

7 

-107 

-13.5 

6 

-106 

,-1 3.5 

5 

-105.5 

-13.5 

k 

-101.5 

-13.5 

ME  I  RECEIVER 

Date  29  March  1962 

Receiver 

Tuned  Frequency  1315*1  me 

Standard 

Response  (MVS)  -105.5  dbm 

Desired  Signal 

Desired  Signal 

Undesired  Signal 

Delay  (usee) 

Power  (dbm) 

Power  (dbm) 

1U00 

-105.5 

-13.5 

1000 

-105.5 

-03.5 

600 

-105.5 

-13.5 

200 

-io5.5 

-13.5 

100 

-105.5 

-13.5 

20 

-105.5 

-13.5 

10 

-io5.5 

-13.5 

8 

-103.5 

-13.5 

7 

-103.5 

-13.5 

6 

-103.0 

-13.5 

5 

-103.0 

-13.5 

h 

-102.5 

-13.5 

3-86 


*  Tee  Connector 


Figure  3*3*10  Pulse  Desensitization  Test  Setup 
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CW  Desensitization 


3.3.11 

3.3.11.1 


3.3.11.2 


3.3.11.3 


3. 3. ll.i; 


General  The  CW  de sensitization  test  is  designed  to  measure  the 
sensitivity  of  a  receiver  in  the  presence  of  on-frequency  CW 
interference  signals.  This  test  is  a  measure  of  the  receiver 
to  perform  its  normal  function  despite  the  change  in  gain  caused 
by  a  CW  signal. 

Measurement  Setup  The  test  is  shown  in  figure  3*3.11.  The 
desired  signal  generator  was  set  for  the  normal  modulation 
characteristics  and  the  Interfering  signal  for  CW  at  maximum 
power  output. 

Procedure 

(a)  The  desired  and  interfering  signals  were  tuned  to  the 
receivers  mean  frequency. 

(b)  The  interfering  signal  was  decreased  in  6  db  steps  from 
maximum  power  output  and  the  standard  response  (MV'S)  was 
measured  at  each  step  with  the  desired  signal  generator. 

Remarks 

(a)  The  maximum  power  available  was  -13.5  dbm  due  to  the 
necessary  coupling  network. 
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3.3.U.5 


r 


Data 


Date  1  March  1962 


Band  L 

NORMAL  RECEIVER 

Receiver  Tuned  Frequency  13l5«U  me 


Standard  Response  (MV'S)  -106»5  dbm 


Interfering  CW 

Desired  Pulse 

Signal  Power  (dbm) 

Signal  Power  (dbm) 

-13.5 

-89.5 

-19.5 

-90.5 

-92.5  ! 

-31.5 

-94.0 

-37.5 

-97.5 

40.5 

-101.0  1 

4*9.5 

-lOli.O  l 

-55.5 

-105.0 

-61.5 

-106.5 

-67.5 

-106.5 

Mil  RgCEIVM  Date  29  March  1962 

Receiver  Tuned  Frequency  1315 «Q  me 


Standard  Response  (MVS)  -105#5  dbm 


Interfering  C'W 
Signal  Power  (dbm) 


Desired  Pulse 
Signal  Power  (dbm) 


-13.5 

-93.5 

-78.5 

-93.5 

-84.5 

-93.5 

-90.5 

-93.5 

-96.5 

-93.5 

-102.5 

-99.0 

-108.5 

-104.5 

-11U. 5 

-105.5 
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3.3*12 

3.3.12.1 


3.3.12.2 


3.3.12.3 


Dynamic  Range 

General  The  test  of  receiver  dynamic  range  gives  an  indication 
of  behavior  of  a  particular  receiver  between  the  levels  of  minimum 
visible  signal  and  limiting.  It  will  measure  the  effectiveness  of 
an  AVC  or  AQC  system  if  one  is  used  and  it  depicts  the  linearity 
of  the  receiver  through  this  range. 

Measurement  Setup  The  test  connections  for  dynamic  range  meas¬ 
urements  are  shown  in  Figure  3.3.12.  The  rf  output  from  the 
signal  generator  was  fed  to  the  coax-to -wave  guide  adapter  and 
into  the  receiver  under  test.  The  video  output  response  was, 
measured  on  a  Tektronix  Oscilloscope. 

Procedure 

(a)  The  receiver  and  rf  signal  generator  were  tuned  to  the 
receiver  mean  test  frequency. 

(b)  The  output  of  the  signal  generator  was  adjusted  to  give 
a  standard  response  (MVS).  The  RF  input  level  and  the 
video  output  level  were  recorded. 

(c)  The  signal  generator  output  was  increased  in  6  db  steps 
until  video  limiting  took  place.  The  video  output  level 
was  recorded  at  each  6  db  step. 

(d)  Steps  a-c  were  repeated  for  the  maximum  and  minimum 
usable  gain  settings.  The  test  was  rerun  using  the  video 
output  from  the  detector  jack. 
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3.3.12.U  Data 


NORMAL  RECEIVER 
Table  I 


Date  18  May  1962 


Receiver  Tuned  Frequency  1313.2  me 
Point  of  Test  Deteotor  Output  Jack 


A.  Maximum  Usable  Sensitivity 
Power 

Input  (dbm) 

-100.3 

-  9U.3 

-  88.3 

-  82.3 

-  76.3 

-  70.3 

-  67.3 

-  61w3 


Peak  Output 
(volts) 

l.k 

2.0 

2.3 

2.6 

3.0 

3.2 

limit  3.3 

3.3 


B.  Average  Usable  Sensitivity 


Power 

Input  (dbm) 


-  98.3 

-  92.3 

-  86.3 

-  80.3 

-  7U.3 

-  68.3 

c.  Minimum  Usable  Sensitivity 


Power 

Input  (dbm) 

-  98.3 

-  92.3 

-  86.3 

-  80.3 

-  7H.3 

-  68.3 

-  62.3 

-  36.3 

-  33.3 

-  30.3 


Peak  Output 
(volts) 

0.2 

o.U 

0.9 

1.8 

limit  2 . 2 

2.2 


Peak  Output 
(volts) 


0.1 

0.3 

0.3 

0.8 

1.8 

2.6 

з. 3 
iuo 

limit  U .  1 

и. 1 
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3.3.12.1*  Data 


Date  9  May  1962 


Table  II 

Receiver  Timed  Frequency  1315.0  roc 
Point  of  Test  Video  Output  Jack 
A.  Maximum  Usable  Sensitivity 


Power 

Peak  Output 

Input  (dbm) 

(volts) 

-102.0 

1.8 

-  96.0 

2.1 

-  90.0 

limit  2.2 

-  81*. 0 

2.2 

Average  Usable  Sensitivity 

Power 

Peak  Output 

Input  (dbm) 

(volts) 

-106.0 

0.8 

-100.0 

1.2 

-  9U.0 

1.6 

-  88.0 

1.9 

-  82.0 

limit  2.1 

-  76.0 

2.1 

Minimum  Usable  Sensitivity 

Power 

Peak  Output 

Input  (dbm) 

(volts) 

-100.5 

0.1 

-  9U.5 

0.3 

-  88.5 

0.7 

-  82.5 

1.5 

-  76.5 

1.9 

-  70.5 

limit  2.0 

-  61*  .5 

2.0 
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3.3.12.U  Data 


Date  22  March  1?62 


mi  RECEIVER 


Receiver  Tuned  Frequency  1315*0  me 
Point  of  Test  Video  Output  Jack 


A.  Maximum  Usable  Sensitivity 


Power 

Input  (dbxn) 

-  99.3 

-  93.5 

-  87.3 

-  81.3 

-  73.3 


Peak  Output 
(volts) 


0.9 

1.1 

1.3 

limit  1.U 

1.4 


B,  Average  Usable  Sensitivity 

Power 

Input  (dbm) 

-101 

-  93 

-  89 

-  83 

-  77 

C.  Minimum  Usable  Sensitivity 

Power 

Input  (dbm) 

-  96 

-  90 

-  8U 

-  78 

-  72 

-  66 
-  60 
-  3U 


Peak  Output 
(volts) 


0.3 

0.6 

0.8 

limit  1.0 

1.0 


Peak  Output 
(volts) 


0.1 

0.2 

0.3 

0.3 

0.7 

0.9 

limit  1.0 

1.0 


TS-419 


Coax  Waveguide 
Adapter 


3.3.13 


3.3.13.1 


3.3.13.2 


3.3.13.3 


3.3.13.U 


Oscillator  Radiation  Test 

General  Thistestwas  performed  to  determine  the  frequency  and 
amplitude  of  energy  generated  within  the  receiver  by  the  local 
oscillator  and  other  frequency  producing  circuits.  The  receiver 
was  considered  a  transmitter  for  this  test* 

Measurement  Setup  The  oscillator  radiation  test  setup  is  shown 
in  Figure  3.3.13.  The  receiver  was1  connected  through  coax~to~ 
waveguide  transition  and  suitable  bandpass  filters  to  a  field 
intensity  meter  (FIM).  A  frequency  meter  was  inserted  in  the 
line  only  to  measure  the  frequency  of  radiated  signals. 

Procedure 

a.  The  receiver  was  tuned  to  the  mean  test  frequency  (1315.0  me) 
and  the  FIM  was  tuned  from  15  0  kc  to  10  kmc.  All  detected 
signals  were  measured  for  frequency  and  amplitude, 
b*  This  procedure  was  repeated  for  the  high  and  low  test 
frequencies  (1283.5  and  13k6.$  me), 
c.  Power  levels  in  data  include  loss  due  to  out  of  band  character¬ 
istics  of  coax-to-wav8 guide  adapter. 

Remarks 

The  Coax-to-Waveguide  Adapter  calibration  graph  (Figure  3.3.6A) 
was  used  for  correction  of  the  power  levels  as  in  the  Spurious 
Response  Test  (3.3.6). 
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3.3.1 3.5  Oscillator  Radiation  Data 


Date  £  March  1962. 


Table  I 
Band  L 

Receiver  Frequency  13 If?  •  $  me 
Stalo  Frequency  1316.1  me 


Frequency 

(me) 

Power  Level 
(dbm) 

Identification 

13U6.U 

-33 

L.0. 

2690.0 

only  audible 

indication 

obtained 

2nd0  bar.  of  L.0. 

5383.0 

-13.7 

Table  II 

Band  L 

Receiver  Frequency  1283. 1  me 

Stalo  Frequency  1313  .1  me 

1th.  har.  of  L.0. 

Frequency 

(me) 

Power  Level 
(dbm) 

Identification 

1313. h 

-hi. 5 

1.0. 

393h.O 

-60.5 

3rd  har.-  of  L.0. 

525h.o 

-59.8 

Table  III 

Band  L 

Receiver  Frequency  13h6.5  me 

Stalo  Frequency  1316 me 

Uth  har.  of  L.0. 

Frequency 

(me) 

Power  Level 
(dbm) 

Identification 

1316.5 

-39.0 

L.0. 

39U3.0 

-58.0 

3rd.  har.  of  L.0, 

5267.0 

-48.0 

1th.  liar,  of  L.0, 
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Test  Equipment  Used 

1.  Polarad  FXM  and  Associated  Tuning  Heads. 

2.  Frequency  Meters-FXR-N410A  and  N414A. 

3.  Oscilloscope-Tektronix  Type  551. 


Figure  3.3.13-Oscillator  Radiation  Test  Block  Diagram 
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PART  IV 


Antenna  Pattern  Measurements 


3.4 

3.4.1 


3. 4. 1.1 


3. 4. 1.2 


Antenna  Measurements 

General  The  purpose  of  these  measurements  is  to  obtain  a  represen¬ 
tation  of  the  spatial  distribution  of  power  radiated  into  space  or 
absorbed  by  a  system.  A  complete  set  of  characteristics  for  a 
system  should  provide  absolute  field  patterns  for  all  measureable 
transmitter-radiated  signals,  and  for  all  receiver  susceptible 
frequencies . 

Measurement  Setup  The  test  setup  is  shown  in  Figure  3.2.1.  Measure¬ 
ments  were  taken  from  the  Mfar-field"  test  site,  which  showed 
minimum  antenna  pattern  distortion.  The  test  site  used  was  test 
site  #2,  shown  on  the  topographical  map,  Figure  2-1. 

Procedure  for  Rotatable  Antennas 

a.  The  transmitter  was  tuned  to  the  mean  test  frequency. 

b.  The  test  and  radar  antenna  were  oriented  for  maximum  response 
with  the  field  intensity  meter  tuned  to  the  transmitter 
frequency . 

c.  The  video  output  of  the  FIM  was  fed  to  the  recorder.  Suitable 
attenuators  were  used  between  the  FIM  and  the  test  antenna  to 
keep  the  FIM  output  within  the  dynamic  range  of  the  recorder 
used . 

d.  The  radar  antenna  was  then  rotated  throughout  360°  and  a  record¬ 
ing  was  made  of  at  least  three  complete  revolutions  of  the 
antenna . 

e.  A  signal  generator  set  at  the  system  characteristics  was  used 

to  calibrate  the  dynamic  range  of  the  recorder  on  each  recording 
made . 
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f.  This  was  repeated  with  the  FIM  tuned  to  the  harmonic  frequencies 
and  spurious  frequencies.  Measurements  were  taken  in  both 
horizontal  and  vertical  planes  of  polarization. 

3.4.2,  Measurement  Setup  for  Specific  Receiver  Frequencies  The  test  set-' 
up  is  shown  in  Figure  3.3,7.  The  signal  source  was  fed  into  a 
circularly  polarized  antenna  at  a  distance  of  approximately  5050 
feet  from  the  AN/FPS-8  antenna. 

3 , 4 . 2 . 1  Procedure  for  Received  Antenna  Patterns 

a.  The  signal  source  was  tuned  to  one  of  the  specific  frequencies. 
These  specific  frequencies  were  1000,  3500,  4000  and  5650 
megacycles . 

b.  The  transmitting  antenna  and  radar  antenna  were  oriented  for 
maximum  received  power. 

c.  The  received  power  level  was  measured  on  the  field  intensity 
meter.  A  signal  generator  and  frequency  meter  were  used  to 
determine  the  power  level  frequency  of  the  received  signal. 

d.  This  power  level  and  the  azimuth  angle  was  recorded. 

e.  The  radar  antenna  was  then  rotated  in  2,5  degree  increments  and 
the  received  power  level  measured  and  recorded  at  each  increment. 

f.  The  relative  gain  figure,  above  or  below  the  nominal  gain  of 
the  antenna,  was  determined  in  respect  to  the  nominal  gain  of 
the  antenna  (35.5  db) .  This  was  done  by  comparing  the  received 
power  levels  at  L  Band  frequencies,  to  the  received  power  levels 
of  the  specific  frequencies. 
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3.4.3 


Remarks 


a.  Due  to  the  difficulties  of  determining  the  true  gain  of  the 
radar  antenna,  shown  in  paragraph  3.3,7,  the  antenna  patterns 
were  plotted  to  relative  terms.  To  determine  the  gain  of  the 
radar  antenna  at  the  specific  frequencies,  add  the  relative 
gain  figure  of  the  data  or  the  antenna  pattern  to  the  nominal 
gain  of  the  radar  antenna  (35.5  db)  . 

EXAMPLE} 

Relative  Gain  Figure  +  Nominal  Gain  =  Relative  Gain 

o 

Relative  Gain  Figure  at  0  azimuth  (1000  me)  -  9.3  db 

Nominal  Gain  at  L  Band  Frequencies  35.5  db 

Relative  Gain  at  1000  me  26.2  db 

b.  The  zero  degree  indication  in  the  data  and  antenna  patterns  are 
relative  to  site  #2,  shown  in  Figure  2-1,  Topographical  Data. 
Plus  degrees  are  clockwise  and  negative  degrees  are  counter¬ 
clockwise  in  respect  to  the  radiated  beam. 
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3.4.4 


Date  4  April  1962 


Data 


(A)  Fundamental 

Fundamental  Frequency  1316 . 1  me 
Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimuth 

(degrees) 

Rel.  Level 
(db> 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

114.5 

-  62.5 

61.0 

‘-ns 

59.0 

-  2.5 

96.0 

-  65 

60.0 

-127.5 

59.0 

-  5 

77.0 

-  67.5 

67.0 

-130 

47.0 

-  7.5 

72.0 

-  70 

66.5 

-132.5 

62.5 

-10 

58.0 

-  72.5 

69.0 

-135 

61.0 

-12.5 

50.0 

-  75 

70.0 

-137.5 

60.5 

-15 

59.0 

-  77.5 

69.0 

-140 

64.0 

-17.5 

66.0 

-  80 

71.3 

-142.5 

67.0 

-20 

65.5 

-  82.5 

73.8 

-145 

66.7 

-22.5 

72.5 

-  85 

72.5 

-147.5 

64.0 

-25 

70.0 

-  87.5 

74.3 

-150 

59.0 

-27.5 

63.8 

-  90 

74.0 

-152.5 

61.0 

-30 

66.4 

-  92.5 

74.0 

-155 

68.0 

-32.5 

67.0 

-  95 

76.7 

-157.5 

70.0 

-35 

69.0 

-  97.5 

74.5 

-160 

68.0 

-37.5 

66.4 

-100 

73.0 

-162.5 

68.0 

-40 

68.0 

-102.5 

72.8 

-165 

69.0 

-42.5 

71.0 

-105 

70.0 

-167.5 

67.0 

-45 

70.2 

-107.5 

66.5 

-170 

67.0 

-47.5 

56.0 

-110 

65.0 

-172.5 

61.0 

-50 

58.5 

-112.5 

47.3 

-175 

52.6 

-52.5 

59.0 

-115 

63.5 

-177.5 

62.5 

-55 

62.0 

-117.5 

62.0 

-180 

66,4 

-57.5 

53.0 

-120 

58.5 

-60 

60.0 

-122.5 

58.0 

0 

114.5 

37.5 

62.0 

75 

63.0 

2.5 

97.0 

40 

67.8 

77.5 

64 . 5 

5 

78.0 

42.5 

70.0 

80 

65.5 

7.5 

72.0 

45 

70.2 

82.5 

70.0 

10 

73.0 

47.5 

53.8 

85 

68.0 

12.5 

72.0 

50 

67.0 

87.5 

67.0 

15 

66 . 0 

52.5 

69.8 

90 

72.0 

17.5 

56.0 

55 

62.5 

92.5 

70.5 

20 

54.0 

57.5 

57.5 

95 

68.0 

22.5 

52.0 

60 

61.0 

97.5 

68.2 

25 

63.5 

62.5 

54.8 

100 

68.5 

27.5 

54.0 

65 

61.8 

102.5 

66.0 

30 

48.0 

67.5 

61.7 

105 

65.0 

32.5 

60.0 

70 

61.5 

107.5 

62,8 

35 

62.0 

72.5 

67.0 

110 

53.0 

4-4 


Azimuth 

(degrees) 

Rel.  Level 
(db)  __  _ 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

112.5 

61.0 

137.5 

58.0 

162.5 

70.0 

115 

57.3 

140 

65.5 

165 

71.0 

117.5 

62.0 

142.5 

69.0 

167.5 

69.0 

120 

49.0 

145 

64.0 

170 

67 .0 

122.5 

56.0 

147.5 

51.6 

172.5 

65.5 

125 

55.0 

150 

58.0 

175 

65.4 

127.5 

57.0 

152.5 

59.5 

177.5 

66 . 4 

130 

62.0 

155 

63.0 

180 

66.4 

132.5 

59.0 

157.5 

68.5 

135.0 

51.2 

160 

71.8 

(B) 

Date  4  April  1962 

Fundamental 

Fundamental  Frequency 

1316.1  me 

Average 

Transmitter  Power  950  watts 

Vertical 

Polarization 

Site  # 2 

Azimuth 

Rel.  Level 

Azimu th 

Rel.  Level 

Azimuth 

Rel.  Level 

(degrees) 

(db) 

(degrees) 

(db) 

(degrees) 

(db) 

0 

91.7 

“  62.5 

66.5 

-125 

63.0 

-  2.5 

85.2 

-  65.0 

68.5 

-127.5 

59.0 

-  5 

72.0 

-  67.5 

65.5 

-130 

62.5 

-  7.5 

65.0 

-  70.0 

66.0 

-132.5 

51.7 

-10 

65.5 

-  72.5 

65.5 

-135 

56.5 

-12.5 

63.3 

-  75 

63.5 

-137.5 

53.5 

-15 

57.7 

-  77.5 

63.5 

-140 

62.1 

-17.5 

57.7 

-  80 

66.3  ‘ 

-142.5 

59.0 

-20 

75.0 

-  82.5 

65.5 

-145 

56.5 

-22.5 

75.0 

-  85 

62.0 

-147.5 

55.3 

-25 

73.0 

-  87.5 

62.0 

-150 

58.0 

-27.5 

66.2 

-  90 

63.0 

-152.5 

57.2 

-30 

66.1 

-  92.5 

62.5 

-155 

58.0 

-32,5 

66.5 

-  95 

63.0 

-157.5 

63.5 

-35 

64.6 

-  97.5 

64.5 

-160 

63.7 

-37.5 

64.0 

'100 

52.5 

-162.5 

62.5 

-40 

67.5 

-102.5 

57.5 

-165 

61.5 

-42.5 

64.5 

-105 

62.5 

-167.5 

69.5 

-45 

64 . 5 

-107.5 

59.8 

-170 

68.2 

-47.5 

63.5 

-110 

60.0 

-172.5 

62.2 

-50 

72.5 

-112.5 

64.0 

-175 

61.0 

-52.5 

65.5 

-115 

59.5 

-177.5 

65.5 

-55 

67.5 

-117.5 

61.5 

-180 

59.3 

-57.5 

61.5 

-120 

65.5 

-60 

66.5 

-122.5 

58.8 

4-5 


Azimuth 

(decrees) 

Rel.  Level 

Cdb) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

91.7 

62.5' 

63.0 

125 

54.8 

2.5 

85.2 

65.0 

65.8 

127.5 

52.1 

5.0 

59.0 

67.5 

68.2 

130 

55.3 

7.5 

55.3 

70 

64.5 

132.5 

60.3 

10 

63.0 

72.5 

66.0 

135 

52.3 

12.5 

68.5 

75 

64.8 

137.5 

56.2 

15 

69.5 

77.5 

65.5 

140 

63.5 

17.5 

69.5 

80 

66.0 

142.5 

61.0 

20 

69.5 

82.5 

67.5 

145 

56.3 

22.5 

69.2 

85 

65.0 

147.5 

61.5 

25 

71.0 

87.5 

67.9 

150 

62.2 

27.5 

70.5 

90 

70.5 

152.5 

61.5 

30 

65.1 

92.5 

64.3 

155 

66.5 

32.5 

66.2 

95 

64.5 

157.5 

67.5 

35 

62.0 

97 .5 

66.8 

160 

58.2 

37.5 

62.0 

100 

65.0 

162.5 

68.5 

40 

65.3 

102.5 

58.0 

165 

70.5 

42.5 

66.5 

105 

59 .8 

167.5 

66.5 

45 

72.5 

107.5 

60.5 

170 

63.2 

47.5 

66.5 

110 

52.3 

172.5 

64.9 

50 

70.7 

112.5 

57.7 

175 

61.9 

52.5 

69.2 

115 

49.5 

177.5 

53.5 

55 

68.5 

117.5 

62.0 

180 

59.3 

57.5 

69.3 

120 

56.0 

60 

68.0 

122.5 

58.5 

(C)  Spurious  Frequency  1135.0  me 

Average  Transmitter  Power  950  watts 
Horizontal  Polarization 

Site  #2 

Azimu  th 

Rel.  Level 

Azimuth  Rel.  Level 

Azimuth 

Rel.  Level 

(degrees) 

(db) 

(degrees)  (db) 

(degrees) 

(db) 

-  0 

40 

.5 

-40.0 

3 

.5 

no 

— T. 

-  2.5 

29 

0 

-42.5 

-  82.5 

-  5 

15 

0 

-45 

-  85 

y 

-  7.5 

8 

0 

-47.5 

-  87.5 

3. 

-10 

6 

5 

-50 

-  90 

6. 

-12.5 

3 

.5 

-52.5 

1 

r 

-  92.5 

6. 

-15 

6 

5 

-55 

3 

5 

-  95 

6. 

-17.5 

8 

8 

-57.5 

7 

8 

-  97.5 

7. 

-20 

3 

.5 

-60 

5 

.0 

-100 

7. 

-22.5 

-62.5 

3 

.5 

-102.5 

3. 

-2.5 

-65 

-105 

-27.5 

-67.5 

-107.5 

-30 

-70 

-110 

-32.5 

-72.5 

-112.5 

-35 

r 

-75 

r 

-115 

-37.5 

3 

5 

-77.5 

3 

5 

-117.5 

3* 

4-6 


Azimuth  Rel.  Level  Azimuth  Rel.  Level 


(degrees) _ (db) 


L20.0 

3.5 

L22.5 

3.5 

125 

3.5 

L27.5 

3.5 

L30 

3.5 

(degrees) _ (db) 


-132.5 

3.5 

-135 

3.5 

-137.5 

3.5 

-140 

3.5 

-142.5 

3.5 

Azimuth 


(degrees) 

145. 

▼ 

180 


Rel.  Level 

_ 


3.5 


3.5 


Azimuth  Rel.  Level  Azimuth  Rel.  Level  Azimuth  Rel,  Level 

(degrees) _ (db) _ (degrees)  (db) _ (degrees)  (db) 


0 

40. 

,5 

45 

3 

93 

3" 

3 

2.5 

29,0 

47.5 

92.5 

3 

.5 

5 

15. 

3 

50 

95 

3 

.5 

7.5 

3. 

5 

52.5 

97.5 

5 

.0 

10 

7. 

5 

55.0 

100 

3 

.5 

12.5 

6. 

5 

57.5 

102.5 

15 

3. 

5 

60.0 

105 

17.5 

3. 

5 

62.5 

107.5 

20.0 

7. 

5 

65 

110 

22.5 

15. 

2 

67.5 

112.5 

25 

12. 

3 

70 

115 

f 

27.5 

3. 

5 

72.5 

117.5 

3’ 

f5 

30 

75.0 

120 

4.5 

32.5 

77.5 

122.5 

3, 

.5 

35 

80.0 

125 

3. 

.  5 

37.5 

82.5 

40 

42.5 

31 

r5 

85 

87.5 

3^ 

f 

5 

180 

3 

^5 

(D) 

Spurious  Frequency  1135.0  me 
Average  Transmitter  Power  950  watts 
Vertical  Polarization 
Site  #2 


Azimuth  Rel.  Level 
(degrees) _ (db) 


0 

-  2.5 

-  5 

-  7.5 
-10 
-12.5 


t 

-180 


11.5 
5.0 
3. .5 
3.5 


3:5 


4-7 


Azimuth 

Rel .  Level 

(degrees) 

-  _(db) 

0 

11.5 

2.5 

9 

5.0 

4.0 

7.5 

3.5 

Spurious  Frequency  1499.3  me 
Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

47.8 

-  65 

4.5 

-130 

4.5 

-  2.5 

38.5 

-  67.5 

4.5 

-132.5 

4.5 

-  5 

13.7 

-  70 

4.5 

-135 

10.5 

-  7.5 

4.5 

-  72.5 

4.5 

-137.5 

4.5 

-10 

6.5 

-  75 

4.5 

-140 

12.7 

-12.5 

9.5 

-  77.5 

4.5 

-142.5 

11.5 

-15 

4.5 

-  80 

11.5 

-145 

6.0 

-17.5 

13.0 

-  82.5 

8.5 

-147.5 

6.0 

-20 

6.5 

-  85 

10.5 

-150 

8.5 

-22.5 

4.5 

-  87.5 

13.0 

-152.5 

9.5 

-25 

6.5 

-  90 

13.7 

-155 

6.5 

-27.5 

5.5 

-  92.5 

8.5 

-157.5 

9.5 

-30 

13.0 

-  95 

11.5 

-160 

10.5 

-32.5 

4.5 

-  97.5 

4.5 

-162.5 

7.5 

-35 

10.5 

-100 

9.5 

-165 

8.5 

-37.5 

4.5 

-102.5 

10.0 

-167.5 

8.5 

-40 

12.5 

-105 

6,. 5 

-170 

4.5 

-42.5 

6.5 

-107.5 

4.5 

-172.5 

10.5 

-45 

4.5 

-110 

6.5 

-175 

8.5 

-47.5 

4.5 

-112.5 

4.5 

-177.5 

13.0 

-50 

7.5 

-115 

6.5 

-180 

13.7 

-52.5 

10.5 

-117.5 

4.5 

-55 

4.5 

-120 

4.5 

-57.5 

4.5 

-122.5 

4.5 

-60 

4.5 

-125 

4.5 

-62.5 

4.5 

-127.5 

4.5 

4-8 


Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
...  (db)  __ 

Azimuth 

(degrees) 

Rel.  Level 
(db)  _ 

0 

47.8 

62.5 

8.5 

125 

4.5 

2.5 

38.0 

65 

8.5 

127.5 

4.5 

5.0 

18.5 

67.5 

6 . 5 

130 

4.5 

7.5 

4.5 

70 

10.5 

132.5 

4.5 

10 

14.5 

72.5 

10.5 

135 

4.5 

12.5 

9.5 

75 

9.5 

137.5 

4.5 

15 

14.5 

77.5 

8.5 

140 

4.5 

17.5 

17.5 

80 

10.5 

142 . 5 

4.5 

20 

19.3 

82.5 

12.0 

145 

8.5 

22.5 

16.5 

85 

11.5 

147.5 

4.5 

25 

6.5 

87.5 

11.5 

150 

4.5 

27.5 

4.5 

90 

14.0 

152.5 

4.5 

30 

12.5 

92.5 

13.0 

1 55 

5.5 

32.5 

12.5 

95 

11.0 

157.5 

9.5 

35 

4.5 

97.5 

12.5 

160 

4.5 

37.5 

4.5 

100 

4.5 

162.5 

4.5 

40 

4.5 

102.5 

11.0 

165 

4.5 

42.5 

10.5 

105 

12.0 

167.5 

6.5 

45 

4.5 

107.5 

8.5 

170 

11.0 

47.5 

10.5 

110 

11.5 

172.5 

4.5 

50 

10.5 

112.5 

4.5 

175 

4.5 

52.5 

4.5 

115 

4.5 

177,5 

13.0 

55 

7.5 

117.5 

12.0 

180 

13.7 

57.5 

4.5 

120 

4.5 

* 

60 

4.5 

122.5 

4.5 

(F) 

Spurious 

Frequency 

1499 

3  me 

Average 

Transmi tter 

Power  950  watts 

Vertical 

Polarization 

Site  #2 

Azimu  th 

Rel.  Level 

Azimu th 

Rel.  Level 

Azimuth 

Rel.  Level 

(degrees) 

(db). 

(degrees) 

(db) 

(degrees) 

(db) 

0 

17.5 

-37 

.5 

4' 

5 

■*  i02 . 5 

4.5 

-  2.5 

12.7 

-40 

7 

5 

1 

I 

-  5.0 

8.5 

-42 

.5 

4 

.5 

X 

1 

-  7.5 

8.0 

4 

5 

-125 

4.5 

-10 

6.5 

-127.5 

5.5 

m 

CM 
i — 4 

1 

4.5 

-130 

4.5 

-15 

-17.5 

4.5 

4.5 

-82 

f 

5 

4' 

r5 

1 

1 

-20 

4,5 

-85 

6. 

0 

-162.5 

4:5 

-22.5 

4.5 

-87 

5 

4. 

5 

-165. 

5.5 

-25 

4.5 

-90 

4. 

5 

-167.5 

4.5 

-27.5 

4.5 

-92 

5 

4. 

5 

-170 

4.5 

-30 

4 . 5 

-95 

7. 

5 

-172.5 

4.5 

-32.5 

4.5 

-97 . 

.5 

4. 

.5 

-175 

7.5 

-35 

4.5 

-100 

4. 

5 

-177.5 

7.5 

-180 

4.5 

4-9 


Azimuth  Rel.  Level 

(degrees) _ (db) 


0 

17.5 

2.5 

13.7 

5.0 

6.5 

7.5 

4.5 

10 

4.5 

12.5 

4.5 

15 

4.5 

17.5 

4.5 

20 

7.5 

22.5 

8.0 

25 

4.5 

27.5 

4.5 

30 

4.5 

32.5 

4.5 

Azimuth  Rel.  Level 
(degrees) _ (db) 


35.0 

6.5 

37.5 

6 . 5 

40.0 

4.5 

42.5 

4.5 

45 

4.5 

t  * 

97.5  4.5 


Azimuth  Rel.  Level 

(degrees) _ (db) 

100  4.5 

102.5  4.5 

l  < 


t 

▼ 

157 .5 

4T5 

160 

6.5 

162.5 

4.5 

180  4:5 


Spurious  Frequency  1662.5  me 
Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimu th 
(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

19.1 

-12.5 

5.1 

-25 

5. 

,  1 

-  2.5 

15.5 

-15 

5.1 

-  5.0 

6.1 

-17.5 

5.1 

-  7.5 

5.1 

-20 

5.1 

f 

j 

r 

-10 

5.1 

-22.5 

5.1 

-180 

5:1 

Azimuth  Rel.  Level 

(degrees) _ (db) 


0 

19.1 

2.5 

12.1 

5.0 

7.1 

7.5 

5.1 

10 

5.1 

12.5 

5.1 

15 

5.1 

17.5 

5.1 

20 

7.6 

Azimuth  Rel.  Level 
(degrees) _ (db) 


22.5 

5,1 

25 

5.1 

27.5 

5.1 

30 

5.1 

32.5 

5.1 

35 

5.1 

37.5 

5.1 

40 

5.1 

42.5 

5.1 

Azimuth 

(degrees) 


45 


Rel.  Level 


(db) 

5.1 


t 

180 


5* 


4-10 


(H)  Spurious  Frequency  1662 . 5  me 

Average  Transmitter  Power  950  watts 
Vertical  Polarization 
Site  #  2 


Azimuth 

Rel .  Level 

(degrees) 

(db)  _ 

0 

9.5 

-  2.5 

13.1 

-  5 

5.1 

-  7.5 

5.1 

* 

-180 


5.: 


Azimuth 

(degrees) 

0 

2.5 


Rel.  Level 


(&> 1 


9.5 

9.5 

5.1 

5.1 


(I)  Spurious  Frequency  2099.5  me 

Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimuth  Rel.  Level 

(degrees) _ (db) 


0 

17 .5 

-  2.5 

8.5 

-  5 

5.0 

-  7.5 

5.0 

1 

-180 

4-11 


Azimu th 

Rel.  Level 

(degrees) 

(db) 

0 

17.5 

2.5 

11.2 

5 

5.0 

7.5 

5.0 

(J)  Spurious  Frequency  2099 . 3  me 

Average  Transmitter  Power  950  watts 
Vertical  Polarization 
Site  #2 


Azimuth 

(degrees) 

0 


-  2.5 

-  5 

-  7.5 


Rel.  Level 


_ [db* 

13.7 


7.0 

5.0 

5.0 


Azimuth 

Rel.  Level 

(degrees) 

(db) 

0 

13.7 

2.5 

5.0 

5 

5.0 

7.5 

5.0 

(K)  Spurious  Frequency  1751.5  me 

Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimu  th 
(degrees) 

Rel.  Level 
(db) 

0 

17.6 

-  2.5 

13.5 

-  5 

5.6 

-  7.5 

5.6 

-10 

5.6 

▼ 

- 180 


Azimuth 

Rel.  Level 

(degrees) 

(db) 

0 

17 

2.5 

10 

5 

5.6 

7.5 

5.6 

10 

1 

5.6 

i 

180 

sk 

(L)  Spurious  Frequency  1751.5  me 

Average  Transmitter  Power  950  watts 
Vertical  Polarization 
Site  #2 


Azimu  th 
(degrees) 
0 

-  2.5 

-  5 

-  7.5 
-10 


▼ 

-180 


Rel.  Level 


-  — (db) 
6.6 
5.6 


5.6 


5.6 

5.6 


4-13 


/ 


(M) 


Azimuth 

(degrees) 


0 

2.5 
5 

7.5 
10 


Rel.  Level 

(db).,  _ 


6.6 

6.0 

5.6 


iJf 


Spurious  Frequency  1823.8  me 
Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  #2 


Azimuth 

Rel.  Level 

(degrees) 

(db) _ 

-  0 

16,3 

-  2.5 

15.5 

-  5 

5.5 

-•7.5 

4.5 

i 

4.5 

1 

180 

4?5 

Azimuth 

Rel.  Level 

(degrees) 

(db)  ... 

0 

16.3 

2.5 

15.0 

5 

8.0 

7.5 

5.5 

10 

I 

4.5 

I 

▼ 

180 

4T5 

4-14 


(N)  Spurious  Frequency  1823,8  me 

Average  Transmitter  Power  950  watts 
Vertical  Polarization 
Site  #2 


(0) 


Azimuth 

Rel.  Level 

(degrees) 

_ Cdb) _ 

0 

7.5 

-  2.5 

9.7 

-  5 

4.5 

-  7.5 

4.5 

-10 

1 

4.5 

1 

▼ 

-180 

4T5 

Azimuth 

Rel.  Level 

(degrees) 

_ _ 

0 

7.5 

2.5 

7.5 

5 

4.5 

7.5 

4.5 

10 

1 

4.5 

I 

180 

4T5 

Spurious  Freauencv  1968.8  me 
Awragfi  Transmitter  Power  950  ■ 

Horizontal 
Site  #2 

Polarization 

Azimuth 

Rel.  Level 

(degrees) 

_ £db} _ 

0 

13.0 

-  2 

8.4 

-  5 

6.4 

-  7.5 

/  6  •  4 

/  6  4 

y  j 

T 

-180 

6T4 

4-15 


OP) 


Azimuth 

(degrees) 

Rel.  Level 
....  (db) 

0 

13.0 

2.5 

8.0 

5 

6.4 

7.5 

6.4 

10 

1 

6.4 

1 

V 

180 

6.4 

Spurious  Frequency  2493,5  me 
Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
Site  # 2 


Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

14.5 

-  : 

1.5 

10.2 

_  ( 

5 

5.2 

-  7.5 

5.2 

-i< 

i 

r 

5.2 

i 

-180 

5:2 

Azimuth 

Rel.  Level 

(degrees) 

(db) 

0 

14.5 

2.5 

5.2 

5 

5.2 

7.5 

5.2 

10 

1 

5.2 

1 

▼ 

180 

5?2 

4-16 


(Q) 


(R) 


Spurious  Frequency  2214.1  me 

Average  Transmitter  Power  950  watts 
Horizontal  Polarization 

Site  #2 

Azimuth 

Rel.  Level 

(degrees) 

(db)__ 

0 

13.7 

-  2.5 

9.5 

-  5 

4.5 

-  7.5 

4.5 

-10 

4.5 

Azimuth 

(degrees) 

Rel  Level 
(dbi 

0 

13.7 

2.5 

8.5 

5 

4.5 

7.5 

4.5 

10 

4.5 

Spurious 
Average 
Vertical 
Site  #2 

Frequency  2214.1  me 
Transmitter  Power  950  watts 
Polarization 

Azimuth 

Rel.  Level 

(degrees) 

(db)  _ 

0 

11 

-  2.5 

4.8 

-  5 

4.8 

-  7.5 

4.8 

-10 

1 

4.8 

1 

▼ 

-180 

00 

4-17 


i 


Azimuth 

(degrees) 

Rel.  Level 
(db) 

0 

11 

2.5 

4.8 

5.0 

4.8 

7.5 

4.8 

10 

1 

4.8 

1 

▼ 

180 

4.8 

Date  18  April  1962 

(S)  Spurious  Frequency  2634.9  me 

Average  Transmitter  Power  950  watts 
Horizontal  Polarization 
2nd  Harmonic 
Site  #2 


Azimuth 

(degrees) 


Rel.  Level 

. _.Cdbj _ 


0 

52.5 

-  2.5 

34.8 

-  5 

16.8 

-  7.5 

13.0 

-10 

4.8 

-12.5 

6.0 

-15 

4.8 

-17.5 

12.8 

-20 

8.0 

-22.5 

6.8 

-25 

4.8 

-27.5 

4.8 

-30 

4.8 

-32.5 

4.8 

-35 

5.5 

-37.5 

I 

4.8 

▼ 

-47.5 

4.8 

-50 

7.0 

-52.5 

9.0 

-55.0 

4.8 

-57.5 

4.8 

▼ 

▼ 

-172.5 

4T8 

-175 

6.0 

-177.5 

8.3 

-180 

8.3 

4-18 


Azimuth 

(degrees) 

Rel.  Level 
_ (db 1 _ 

0 

52.5 

2.5 

34.0 

5 

13.5 

7.5 

5.8 

10 

4.8 

12.5 

7.8 

15 

4.8 

17.5 

4.8 

20 

7.0 

22.5 

4.8 

25 

4.8 

27.5 

4.8 

30 

4.8 

32.5 

4.8 

35 

4.8 

37.5 

5.8 

1 

4.8 

] 

▼ 

147 .5 

4:8 

150 

6.8 

152.5 

4.8 

* 

175 

4.8 

177.5 

8.3 

180 

8.3 

(T)  Spurious  Frequency  2634.9  me 

Average  Transmitter  Power  950  watts 
Vertical  Polarization 
2nd  Harmonic 
Site  #2 


Azimuth 

(degrees) 

Rel.  Level 
_ (db) _ 

0 

16.6 

-  2.5 

4.8 

-  5 

4.8 

-  7.5 

4.8 

-10 

1 

4.8 

| 

▼ 

-180 

4.8 

4-19 


(U)  Spurious  Frequency  6670.0  me 

Average  Transmitted  Power  950  watts 
Horizontal  Polarization 
Fifth  Harmonic 
Site  #2 


10 

1 

1.6 

1 

▼ 

170 

1.6 

172.5 

2.6 

175 

1.6 

177.5 

1.6 

180 

1.6 

4-20 


(V)  Spurious  Frequency  6670.0  me 

Average  Transmitted  Power  950  watts 
Vertical  Polarization 
Fifth  Harmonic 
Site  #2 


Azimuth 

(degrees) 

0 

-  2.5 

-  5 

-  7.5 
-10 

i 

-172.5 

-175 

-177.5 

-180 


Rel.  Level 
(db) 


20.6 

13.6 

1.6 

1.6 

1.6 

i 

3.6 

1.6 
1.6 


Azimuth 

(degrees) 

Rel.  Level 

(dbl  . 

0 

20.6 

2.5 

10.2 

5 

1.6 

7.5 

1  .6 

10 

1 

1.6 

| 

▼ 

180 

lT6 

(W)  Spurious  Frequency  5284.4  me 

Average  Transmitted  Power  950  watts 
Horizontal  Polarization 
Fourth  Harmonic 
Site  #2 


Azimuth 

(degrees) 

Rel .  Level 
(db) 

0 

30.3 

-  2.5 

24.3 

-  5 

9.5 

-  7.5 

5.5 

-10 

6.5 

-12.5 

4.3 

-15 

2.5 

-17.5 

1.0 

-20 

2.3 

4-21 


Azimu  th 
(degrees) 

Rel. 

( 

-  22.5 

2.8 

-  25 

0.3 

-  27.5 

1 

0.3 

i 

-i 

073 

-  42.5 

1.5 

-  45 

1 

0.3 

1 

▼ 

-  60 

0.3 

-  62.5 

1.3 

-  65 

0.3 

| 

i 

-  92.5 

0.3 

-  95 

1.0 

-  97.5 

0.3 

-100 

1.5 

-102.5 

I 

0.3 

i 

▼ 

-115 

073 

-117.5 

3.3 

-120 

0.3 

-122.5 

0.3 

-125 

3.0 

-127.5 

1 

0.3 

;  j 

▼ 

-145 

073 

-147.5 

5.8 

-150 

1.0 

-152.5 

1.3 

-155 

2.5 

-157.5 

0.3 

-160 

1.3 

-162.5 

2.3 

-165 

5.8 

-167.5 

10.3 

-170 

2.5 

-172.5 

7.5 

-175 

2.5 

-177.5 

5.0 

-180 

2.3 

Level 


4-22 


Azimuth 

(degrees) 

Rel.  Level 

_ m _ 

0 

30.3 

2.5 

24.3 

5 

11.3 

7.5 

5.8 

10 

8.5 

12.5 

4.8 

15 

3.3 

17.5 

0.3 

20 

0.3 

22.5 

2.3 

25 

3.0 

27.5 

3.0 

30 

0.3 

32.5 

1.3 

35 

0.3 

37.5 

2.3 

40 

i 

0.3 

j 

▼ 

90 

0:3 

92.5 

1.3 

95 

0.3 

97.5 

4.3 

100 

2.5 

102.5 

0.3 

| 

▼ 

120 

0T3 

122.5 

1.3 

125 

4.5 

127.5 

0.3 

130 

2.3 

132.5 

3.0 

135 

0.3 

137.5 

0.3 

140 

0.3 

142.5 

5.3 

145 

0,3 

147.5 

0.3 

150 

4.5 

152.5 

3.5 

155 

1.0 

157.5 

0.3 

160 

2.5 

162.5 

0.3 

165 

3.0 

167.5 

3.3 

170 

1.0 

172.5 

0.3 

175 

3.0 

177.5 

4.5 

180 

2.3 

4-23 


(X)  Spurious  Frequency  5264.4  me 

Average  Transmitted  Power  950  watts 
Vertical  Polarization 
Fourth  Harmonic 
Site  # 2 


-140  0T3 
-142.5  0.3 
-145  5.0 
-147.5  0.3 
-150  0.3 
-152.5  0.3 
-155  5.5 
-157.5  0.3 
-160  0.3 
-162.5  5.0 
-165  5.5 
-167.5  4.5 
-170  7.8 
-172.5  0.3 
-175  0.3 
-177.5  5.0 
-180  0.3 


4-24 


Azimuth 


Rel.  Level 

(db) _ 


0 

41.3 

2.5 

27  .8 

5 

6.3 

7.5 

5.5 

10 

7  .8 

12.5 

3.3 

15 

0.3 

17.5 

5.5 

20 

2.5 

22.5 

3.3 

25 

1.0 

27.5 

0.3 

140 

0.3 

142.5 

3.3 

145 

1.5 

147.5 

0.3 

150 

2.3 

152.5 

0.3 

155 

2.5 

157.5 

2.0 

160 

1.0 

162.5 

3.5 

165 

4.5 

167.5 

2.5 

170 

3.3 

172.5 

1.0 

175 

3.5 

177.5 

0.3 

180 

0.3 

4-25 


Specific  Antenna  Patterns 

Date  16  May  1962 

A.  Specific  Antenna  Pattern 

Far  Field  Transmitter  Frequency  1QQ0  me 


Antenna  Reference  Gain  35.5  db  at  L  Band  Frequencies 


Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimu  th 
(degrees) 

Rel.  Gain 
Figure  (db) 

0 

-  9.3 

62.5 

-35.3 

125 

-43.3 

2.5 

-12.3 

65 

-41.3 

127.5 

-48.8 

5 

-28.3 

67.5 

-42.3 

130 

-54.3 

7  *  5 

-30.3 

70 

-38.8 

132.5 

-46.3 

10 

-40.3 

72.5 

-38.3 

135 

-44.3 

12.5 

-36.3 

75 

-38.8 

137.5 

-42.3 

15 

-49.3 

77.5 

-54.3 

140 

-51.3 

17  .5 

-48.3 

80 

-43.8 

142.5 

-46.8 

20 

-45.8 

82.5 

-40.3 

145 

-51.8 

22.5 

-46.8 

85 

-34.8 

147.5 

-43.3 

25 

-41.8 

87.5 

-34.3 

150 

-40.8 

27  . 5 

-41.3 

90 

-38.3 

152.5 

-39.3 

30 

-47.3 

92.5 

-39.3 

155 

-40.3 

32.5 

-45.8 

95 

-36.3 

157.5 

-39.3 

35 

-41.3 

97.5 

-37  .3 

160 

-38.8 

37.5 

-44.8 

100 

-35.8 

162.5 

-41.8 

40 

-53.8 

102.5 

-43.8 

165 

-49.8 

42.5 

-43.3 

105 

-41.8 

167.5 

-42.8 

45 

-37.8 

107.5 

-47.3 

170 

-44.3 

47.5 

-37.3 

110 

-48.8 

172.5 

-44.3 

50 

-36.3 

112.5 

-41.3 

175 

-38.8 

52.5 

-38.3 

115 

-43.  S 

177.5 

-44.3 

55 

-41.3 

117.5 

-44.3 

180 

-39.8 

57.5 

-51.3 

120 

-57.3 

60 

-40.3 

122.5 

-47.8 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(decrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

0 

-  9.3 

-35 

-44.8 

-7(5 

-35.8 

-  2.5 

-12.3 

-37.5 

-37.8 

-72.5 

-38.8 

-  5 

-36.3 

-40 

-38.8 

-75 

-40,8 

-  7.5 

-37.8 

-42.5 

-40.8 

-77.5 

-41.3 

-10 

-50.3 

-45 

-37.3 

-80 

-36.8 

-12.5 

-54.3 

-47.5 

-40.3 

-82.5 

-34.3 

-15 

-42.3 

-50 

-46.8 

-85 

-35,3 

-17.5 

-41.8 

-52.5 

-40.8 

-87.5 

-40.3 

-20 

-42.8  . 

-55 

-38.8 

-90 

-39.8 

-22.5 

-40.3 

-57.5 

-38.3 

-92.5 

-36,3 

-25 

-47.8 

-60 

-39.8 

-95 

-33,8 

-27.5 

-39.8 

-62.5 

-45.8 

-97.5 

-42.3 

-30 

-39.8 

-65 

-38.3 

-100 

-41.3 

-32.5 

-50.3 

-67.5 

-33.3 

-102.5 

-36.8 

4-26 


Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimu  th 
(degrees) 

Rel.  Gain 
Figure  (db) 

-105 

-35.3 

-132.5 

-38.3 

-160 

-46.3 

-107.5 

-36.3 

-135 

-40.3 

-162.5 

-50.3 

-110 

-39.8 

-137 .5 

-45.3 

-165 

-53.8 

-112.5 

-42.3 

-140 

-51.3 

-167 .5 

-49.3 

-115 

-38.8 

-142.5 

-52.3 

-170 

-39.8 

-117.5 

-44.8 

-145 

-37.3 

-172.5 

-45 .8 

-120 

-56.8 

-147.5 

-36.3 

-175 

-38.3 

- 122  4  5 

-49.3 

-150 

-36.3 

-177 .5 

-41.3 

-125 

-43.3 

-152.5 

-40.3 

-180 

-39.8 

-127.5 

-43.3 

-155 

-43.3 

-130 

-41.3 

-157.5 

-46.3 

B. 

Specific  Antenna  Pattern  Date  16  May  1962 

Far  Field  Transmitter  Frequency  3500  me 

Antenna  Reference  Gain  35.5  db  at  L  Band  Frequencies 

Azimuth 

Rel.  Gain 

Azimuth 

Rel.  Gain 

Azimuth 

Rel.  Gain 

(degrees) 

Figure  (db) 

(degrees) 

Figure  (db) 

(degrees) 

Figure  (db) 

0 

-  6.5 

62.5 

-45.0  — 

125 

-4o  .5 

2.5 

-25,0 

65 

-44.0 

127.5 

-41.0 

5 

-24.5 

67.5 

-39.0 

130 

-40.5 

7.5 

-33.5 

70 

-44.5 

132.5 

-41.0 

10 

-32.5 

72.5 

-45.5 

135 

-41.5 

12.5 

-33.5 

75 

-47.5 

137.5 

-36.0 

15 

-41.0 

77.5 

-41.0 

140 

-38.5 

17.5 

-44.0 

80 

-40.0 

142.5 

-37.5 

20 

-45.5 

82.5 

-41.5 

145 

-34.5 

22.5 

-40.0 

85 

-42.5 

147.5 

-34,0 

25 

-40.5 

87.5 

-37.5 

150 

-36.0 

27.5 

-45.0 

90 

-38.0 

152.5 

-42.0 

30 

-43.0 

92.5 

-38.0 

155 

-35.5 

32.5 

-44.0 

95 

-40.0 

157.5 

-34.5 

35 

-37.0 

97.5 

-37  .5 

160 

-32.0 

37.5 

-36.5 

100 

-43.0 

162.5 

-31.0 

40 

-42.0 

102.5 

-37.0 

165 

-30.0 

42.5 

-39.5 

105 

-43.5 

167 .5 

-31.5 

45 

-45.5 

107.5 

-44.0 

170 

-30.0 

47.5 

-39.0 

110 

-49.0 

172.5 

-29.5 

50 

-37.5 

112.5 

-33.5 

175 

-29.5 

52.5 

-38.0 

115 

-39.5 

177.5 

-33.0 

55 

-42.0 

117.5 

-42.0 

180 

-30.5 

57.5 

-43.0 

120 

-37.5 

60 

-47.0 

122.5 

-39.0 

4-27 


Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel .  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

0 

“j_6T5 

-62.5 

■CZJMHH 

-125 

-  2.5 

-10.0 

-65 

-39.0 

-127.5 

-36.0 

-  5 

-12.0 

-67.5 

“33.0 

-130 

-35.5 

-  7.5 

-35.0 

-70 

-37.5 

-132.5 

-33.0 

-10 

-36.0 

-72.5 

-37  .0 

-135 

“35.5 

-12.5 

-36.0 

-75 

-34.5 

-137.5 

-35.5 

-15 

-36.0 

-77.5 

-38.0 

-140 

-38.0 

-17.5 

“31.0 

-80 

-38.5 

-142.5 

-24.5 

-20 

“32.5 

-82.5 

-34.0 

-145 

-28.5 

-22.5 

“30.5 

-85 

-32.5 

-147.5 

-31.0 

-25 

“28.5 

-87.5 

-34.5 

-150 

-30.0 

-27.5 

“35.0 

-90 

“34.0 

-152.5 

-32.5 

-30 

-36.5 

-92.5 

“35.0 

-155 

-32.0 

-32.5 

“39.0 

-95 

-36.0 

-157.5 

-27.5 

-35 

"37.5 

-97 .5 

“35.0 

-160 

-30.0 

-37.5 

“37  .0 

-100 

-35.5 

-162.5 

-31.5 

-40 

-38.5 

-102.5 

“39.0 

-165 

-35.5 

-42.5 

“35.5 

-105 

-41.5 

-167.5 

-29.0 

-45 

"38.0 

-107 .5 

“39.0 

-170 

-34,0 

-47.5 

“43.0 

-110 

"37.0 

-172.5 

-33.0 

-50 

-41.0 

-112.5 

“40.0 

-175 

-35.0 

-52.5 

-38.0 

-115 

"35.5 

-177.5 

-33.0 

-55 

-36.5 

-117.5 

-37.5 

-180 

-30.5 

-57.5 

“43.5 

-120 

"35.5 

-60 

"43.0 

-122.5 

-36.0 

C. 

Specific  Antenna  Pattern 

Far  Field  Transmitter  Frequency  4000  me 
Antenna  Reference  Gain  35.5  db  at  L  Band 

Date  16  May  1962 

Frequencies 

Azimuth 

Rel.  Gain 

Azimuth 

Rel.  Gain 

Azimuth 

Rel.  Gain 

^.degrees) 

Figure  (db) 

(degrees) 

Figure  (db) 

0 

+  6.0 

42.5 

'-7?.0 

85 

^3T.FA  ' 

2.5 

0.0 

45 

-30.5 

87.5 

-32.5 

5 

-'25.5 

47.5 

-31.5 

90 

-31.5 

7.5 

-27.0 

50 

-32.0 

92.5 

-36.5 

10 

-23,0 

52.5 

-37.0 

95 

-34.5 

12.5 

-21.5 

55 

-27.0 

97.5 

-35.5 

15 

-30.0 

57.5 

-31.0 

100 

-37.0 

17.5 

-32.5 

60 

-28.0 

102.5 

-38.5 

20 

-35.0 

62.5 

-33.0 

105 

-32.0 

22.5 

-33.0 

65 

-33.5 

107.5 

-35.0 

25 

-32.5 

67.5 

-33.0 

110 

-38.0 

27.5 

-32.5 

70 

-35.0 

112.5 

-36.0 

30 

-35.0 

72.5 

-37.0 

115 

-34.5 

32.5 

-33.0 

75 

-35.0 

117.5 

-31.5 

35 

-31.5 

77.5 

-36.0 

120 

-31.0 

37.5 

-30.5 

80 

-32.5 

122.5 

-32.0 

40 

-26,5 

82 « 5 

-30.0 

125 

-36.0 

4-28 


Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

Azimuth 

(degrees) 

Rel.  Gain 
Figure  (db) 

127.5 

-32.0 

145 

-31.0 

162.5 

-30.0 

130 

-33.0 

147.5 

-33.0 

165 

-34.0 

132.5 

-30.5 
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Figure  3.4.4  Antenna  Pattern  -  Vertical  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  1135.0  me 
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Figure  3.4.5.C  Antenna  Pattern 


Figure  3.4.5.D  Antenna  Pattern  -  Horizontal  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  1499.3  me 


Relative  Power  Level  (db) 


4-50 


23.5 


-180  -160  -140  -120  -100  -80 


(qp)  -[aAaq  jsm oj  aA-pF-j;^ 


4-51 


Figure  3.4.6.  Antenna  Pattern  -  Vertical  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  1499.3  me 
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Figure  3.4.8  Antenna  Pattern  -  Vertical  Polarization 
Fundamental  Frequency  1316,1  me 
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Figure  3.4.10 
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Figure  3.4,13  Antenna  Pattern  -  Horizontal  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  1823.8  me 
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Figure  3.4.14  Anterma  Pattern  -  Vertical  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  1823.8  me 
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Figure  3.4.16  Antenna  Pattern  -  Horizontal  Polarization 
Fundamental  Frequency  1316.1  me 


Fundamental  Frequency  1316.1 
Spurious  Frequency  2214.1  me 
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Figure  3.4. 23. A  Antenna  Pattern  -  Horizontal  Polarization 
Fundamental  Frequency  1316.1  me 


Fundamental  Frequency  1316.1 
Spurious  Frequency  5264.4  me 
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Figure  3.4. 23. C  Antenna  Pattern  -  Horizontal  Polarization 
Fundamental  Frequency  1316.1  me 
Spurious  Frequency  5264.4  me 


35.5  db  at  L  Band  Frequencies 


Figure  3.4.25  Specific  Antenna  Pattern  (1000  me) 
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Figure  3.4.26  Specific  Antenna  Pattern  (3500  me) 
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Figure  3.4.27  Specific  Antenna  Pattern  (4000  me) 


